
Chicago Regional Office 

3140 Finley Road 

Downers Grove, IL 60515 

(630) 795-3200 

Fax (630) 795-1130 

MEMORANDUM 

To: Frank LaPointe, Clark Refining & Marketing 
John Berghoff, Mayer Brown & Platt 

From: Monte Nienkerk ~ 

Clayton 
ENVIRONMENTAL 
CONSULTANTS 

Snbject: DATA GENERATED DURING A SOIL INVESTIGATION BETWEEN 
AUGUST 18, 1999 AND AUGUST 25, 1999 AT THE CLARK OIL 
COMPANY'S BLUE ISLAND REFINERY 

Date: October 12, 1999 

Clayton completed a review of a summary table (provided by Clark) that describes past 
spills and releases at the Clark facility. In addition, Clayton personnel met with 
personnel from Clark's Environmental Department to tour the facility and to obtain 
additional information concerning past spills. Table 1 describes those spills or releases 
(from the Clark summary table) that could have potentially impacted soil. This table also 
cross-references the spill/release summary table previously supplied to the regulatory 
authorities. These past spills or releases are shown on Figure 1. 

Two items (7 and 1 0) were not considered since the releases did not contain 
hydrocarbons. Items 16 and 25 were not considered since: either the location of the 
release is not known (item 25), or it is not known if there was a release or its location 
(item 16). Item 23 is not proposed for investigation since the release was small 
(75 gallons), and the area is unknown. 

The locations of the proposed 10 free-phase hydrocarbon recovery wells are shown on 
Figure 1. A review of the proposed locations of these wells shows that five of the wells 
are positioned in the area of known past releases. These include the following: 

• One proposed well in the Main Refinery west of Tank 37. This is in the area of 
Table 1, Item Number 1. 

• One proposed well in Southwest Property Tank Farm near Tank 47. This is in the 
area of Table 1, Item Numbers 6 and 12. 

• One proposed well in the Southwest Property Tank Farm near Tank 55. This is in 
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the area of Table 1, Item Number 19. 

Clayton 
ENVIRONMENTAL 
CONSULTANTS 

• Two proposed wells in the Northwest Property Tank Farm- one near Tank 801 
and one near Tank 807. These two wells are in the area of Table I, Item Numbers 
3, 9, and 15. 

The locations of the remaining proposed recovery wells do not directly correlate with a 
past spill location. Those past spill locations that do not appear to correlate with the 
proposed recovery well locations include: Table I, Item Number 2 in the Main Refinery; 
Table I, Items Number 4, 5, and 14 near the marine dock in the Southwest Property Tank 
Farm; Table 1, Item Number 8 at Tank 804 in the Northwest Property Tank Farm; and 
Table I, Items Number II, 13, 17, 18, 20, 21, 22 and 24 located in the north half of the 
Southwest Property Tank Farm. Items 11, 13, and 22 in Table I are assumed to be in the 
Southwest Property Tank Farm since the releases were benzene, and benzene is stored 
only in this area. 

After review, Clayton identified four areas (labeled A, B, C, and D on Figure I) for 
further investigation. Included on Figure I are the locations of the soil borings completed 
by Clayton to investigate these areas. 

Area A - Main Refinery 

This area was investigated to assess the past release identified as Table I, Item Number 2; 
to further investigate the extent of the release identified as Table I, Item Number I; and 
to evaluate the subsurface conditions between Tanks 37 and 38. Clayton completed soil 
borings at three locations in this area. CSB-0 I is located east of the containment dike 
around Tank 36; CSB-02 is located between Tanks 37 and 38; and CSB-03 is located just 
north of the containment dike around Tank 35. 

Area B - Southwest Propertv Tank Farm between Marine Dock and Tanks 51 and 
52 

This area was investigated to determine if any free-phase hydrocarbons have migrated 
beyond the proposed location of the recovery well located at the southeast comer of Tank 
52 and to assess the past releases identified as Table I, Items Number 4, 5, and 14. 
Clayton completed soil borings CSB-04 and CSB-05 in this area. 
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Area C- Southwest Property Tank Farm along Road on North Side of Tanks 53 
and 54 

This area was investigated to assess the past releases identified as Table I, Items Number 
II, 13, 17, 18, 20, 21, 22, and 24. The investigation further assesses the impact from 
release Table I, Item Nwnber 12. Clayton completed five soil borings (CSB-07 through 
CSB-11) in this area. 

Area D- Northwest Property Tank Farm in the Area of Tank 804 

This area was investigated to assess the past release identified as Table I, Item Number 8. 
Clayton completed soil boring CSB-06 in this area. 

A final soil boring (CSB-12) was completed in the area of Tank 56 to investigate if any 
free phase hydrocarbons have migrated beyond the proposed location of the recovery 
wells located near Tanks 55 and 401. 

Clayton used its hydraulic probe unit (HPU- direct push method) to complete the 12 soil 
borings identified above. These soil borings were completed to depths ranging from 15 
to 28 feet below ground surface (bgs). The soils where classified by Clayton geologists 
and visually inspected for the presence of free phase hydrocarbons. A photoionization 
detector (PID) with a 10.2 ev lamp was used to perform a headspace screening of the soil 
samples for the presence of hydrocarbons. The boreholes were backfilled with bentonite 
chips. 

Soil boring logs for the 12 completed soil borings are attached. A review of these logs 
shows that the soils beneath the Clark facility generally consist oflacustrine silts and 
sands that overlie a zone of peat and clay containing shells. The lacustrine deposits 
overlie a glacial till. The lacustrine silts and sands vary in thickness from less than 9 feet 
thick to greater than 15 feet thick. The peat and clay zone varies in thickness from less 
than 0.5 feet thick to approximately 1.5 feet thick. All of the soil borings terminated in 
the glacial till. Therefore, the total thickness of the glacial till unit was not determined. 
However, at soil boring CSB-12, refusal was encountered at 28.5 feet bgs. This may 
represent the bedrock surface or weathered bedrock surface in this area. 

Visible signs of free phase hydrocarbons were noted in soil borings completed at CSB-01 
and CSB-10. At CSB-01, free phase hydrocarbons were encountered at approximately 
4 feet bgs and at approximately 12 feet bgs. At CSB-1 0, free phase hydrocarbons were 
encountered at 5 feet bgs. 
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Table 2 provides the results of the PID headspace screening of the soil samples. The PID 
readings are also recorded on the soil boring logs. Elevated PID readings were reported 
for soil samples collected from CSB-01, CSB-03, CSB-04, CSB-05, CSB-10, and 
CSB-11. At CSB-03, the only saturated soil that was encountered occurred within a thin, 
fine gravel lens at a depth of 9 .I to 9.3 feet bgs. The highest PID reading measured at 
CSB-03 was from a soil sample collected at a depth interval of 4 to 6 feet bgs. Because 
no PID reading exceeded 50 at a depth greater than 9 feet, installation of a recovery 
system at this location does not seem appropriate. 

Based on the above information, the following recommendations are made. 

1. An additional free phase hydrocarbon recovery well should be located at soil 
boring CSB-0 1. This is in the main refinery area (Area A), east of the 
containment dike around Tank 36. Visible signs of free phase hydrocarbons and 
elevated PID readings were observed at this location. 

2. A free phase hydrocarbon recovery trench should be located in the area of soil 
borings CSB-04 and CSB-05. This is in the Southwest Property Tank Farm 
between the marine dock and Tanks 51 and 52 (Area B). No visible signs of free 
phase hydrocarbons were observed in this area; however, elevated PID readings 
were recorded in the saturated zone at both of these soil borings. These elevated 
PID readings indicate the possible presence of free phase hydrocarbons. The 
proposed recovery trench should be installed instead of the proposed recovery 
well at this location. 

3. A free phase hydrocarbon recovery trench should be located in the area of soil 
borings CSB-1 0 and CSB-11. This is in the Southwest Property Tank Farm north 
of Tank 54 (Area C). Visible signs of free phase hydrocarbons were observed at 
CSB-1 0. Even though no visible signs of free phase hydrocarbons were observed 
at CSB-11, elevated PID readings (indicating the possible presence of free phase 
hydrocarbons) were recorded in the saturated zone of this soil boring. The 
proposed recovery trench should be installed instead of the proposed recovery 
well at the Tank 4 7 location. 
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TABLE 1 
Past Spill Release Summary to Land/Groundwater 

Clark Refining & Marketing, Inc./ Blue Island, Illinois 
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TABLE 1 
Past Spill Release Summary to Land/Groundwater 

Clark Refining & Marketing, Inc./ Blue Island, Illinois 
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NOTES: 

TABLE 2 
Photoionization Detector - Soil Heads pace Readings from Soil Borings 

Completed between August 18, 1999 and August 25, 1999 

Clark Refinery and Marketing, Inc. I Blue Island, Illinois 

BGS = Below Ground Surface 
EOB = End of Boring 
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SOIL BORING LOGS 
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Baring/Wall No.: CSB-01 Start Date & Time: 8/18/1999 1002 Baring Location I Coordinates: I 
Logged By: K Camire Finish Date & Time : 8/18/1999 '""" 
Project Name: Clark Refining & Marketing, Inc. !Project No.: 15-99036.10-001 T 
Project Location: Blue Island, ll Refer to Site Plan N 

Drilling Ca.: Clayton Env. Drilling Equipment: Hydraulic probe unit 

Driller: N. Bolivar Drilling Method: Direct push 

Ground Elevation: NA I Top of Casing Elevation: NA 

Borehole Dla.: ,. jDavelopment Method: NA 

Outer casing Dla I Material/length: NA 

Inner casing Die./ Material I Length: NA 

Screen Interval/ Material I Slot size: NA 

First water. 4.0 feet Static Water: 

Date: 8/1811999 Date: 

1me (hrs): Time: Surface Conditions: Asphalt 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION ~ r s PIDorFID 

TOf> Bottom 
~ 1 1l ~ Measurements I Remarks 

;:; q li ., I Sam C> < ~ " " Headspaca 

0 0.3 ASPHALT ASPH 0 -
1.7 

0.3 6.9 FILL- Silty Clay stained black, moist w/ some 
A to - f.-- 7.0 40 

fine-coarse Sand and fine Gravel. M 
1.7 1--

2 

Heavy black staining from 2.0-3.0 feet, wet, 2 
1 -

visible free product on tube, Sand and Gravel F 
B to - w - 7.0 280 

decreasing w/ depth. I 
2 -

L 4 

Saturated at approximately 4.0 feet, L 4 
2 -

visible free product. c to - s - 20 280 

2 -
Coarse Sand, black, saturated from 5.5-6.9 feet.. 6 

6 
1.5 s -

D to - . 7.0 150 
6.9 7.5 CLAYEY SILT (CL-Ml)- Gray, moist. CL-ML M 

2 
7.5 8.0 NO RECOVERY 8 --
8.0 12.0* SILTY CLAY (CL) - Dark gray w/ black staining, moist. -

a 
1.7 -

-
Cl E to - M - 5.0 44 

-
4 -

12 
-

12.0* 12.8* SAND (SP) - Black, fine, saturated, w/ medium-coarse SP 
12 

2 s -
Sand and fine Gravel, visible free product. 

F to - 5.0 240 

12.8 18.0 CLAY (Cl) -Gray brown, moist, soft w/ shells from 
CL 2 M f--

12.8-13.6 feet. 14 

15-99036.1 o_csb-01.xls (9129199) Paget of2 Boring/Well No.: CSB.01 



Boring /Well No.: CSB.01 Start Date & Time: 811811999 1002 Finish Date & Time : 8/1611999 1400 

Project Name: Clark Relining & Mkt, Inc. Project No.: 15-99036.10.001 Logged By: K.Comlre 

DEPTHS SAMPLE INFORMATION 

"' ~ PIOorFID DESCRIPTION u ~ • Top Bottom " ~ ~ ~ ~ u Measurements 1 Remaoo 

~ 8 ~ q ~ • • 0 

" c ~ " " " Soan Headspace 

1::!.8 18.0 ClAY (CL) -continued 14 
1 1--

G to - M 1-- 5.0 3.6 
Grades to Silty Clay -Gray, moist, hard, trace 

1 '--
fine-coarse Sand. 15 

Cl 
15 

3 1--
H to - M 1-- 0 4.3 

3 1--
END OF BORING AT 18.0 FEET 18 

1--
• Estimated depths - Sediments extruded from - 1--

sampler due to shattered tube 
1--

1--

- 1--
'---

~ 

- 1--

1--

- 1--
- 1--

1--

1--
1-- 1--

1--

1--

1-- 1--
1--

1--

1-- 1--

1--

1--

1-- 1--

1--

15-99036.10_csb.o1.xts (9129199) Page2 of2 Boring /Well No.: CSB-01 



Boring 1 Well No.: CSB-02 Start Date & Time: 08118199 1427 13ofing Location I Coordinates: I Logged By: KComire Finish Date & Time : 08118199 1515 

Project Name: Clark Refining & Marketing, Inc.. I Project No.: 15-99036.10.001 t 
Project Localion: Blue Island, IL Referto Site Plan N 

DriiDngCo.: . Clayton Env. Drilling Equipment Hydraulic probe unit 

Driller: N. Bolivar Drilling Method: Olrecr.push 

Ground Elevation: NA lrop of Casing Elevation: NA 

Borehole Cia.: T Development Method: NA 

Outer Casing Dla 1 Material/ Length: NA 

Inner Casing Dla. I Material/ Length: NA . 

Screen Interval/ Material I Slot size: NA 

First Water: 10.0teet Static Water: 

Date: 8/18199 Data: 

Time (hrs): Time: l.lface Conditions: ""'""' 
DEPTHS SAMPLE INFORMATION 

~ " PIDorFIO 
DESCRIPTION ~ .. • 8 Measurements I RemarXs Top Bottom ~ ~ ! ~ B ~ § q ~ • • .. 

"' "' ::& " " Soan Headspace 

0 0.6 GRAVEL 0 -
2 

0.6 2.9 FILL- Silty Clay, gray brown, moist, trace F 
A to f-- 1-- 0 2.5 

fine-coarse Sand and fine Gravel. I M 
2 f--

l 2 

l 2 
2 f--

B to f-- M f-- 0 10.4 

2.9 10.0 SILTY CLAY (CL) - Black, moist, grades dark gray 
2 f--

and harder at 3.9 feet. 4 

Grades gray, brown w/ orange mottles at 4.0 feet. 4 
2 ~ 

c to - M r-- 0 2.6 

2 f--
6 

6 
CL 2 f--

D to f-- M f-- 0 3.1 

2 '---

Peat lens- Dark brown, moist from 7.8-8.0 feet 8 

8 
2 -

Apparent scattered petroleum-like stains E to - M - 0 2.1 

on outside of matrix from 8-10 feet. 2 -
10 

10.0 10.8 PEAT (PT)- Black, saturated 10 
PT 2 5 -

F to - 0 2.3 

10.8 15.0 CLAY (CL) - Gray brown, moist, soft, w/ shells from 
2 M -

10.8-12.0 feet. 12 

12 
CL 2 -

G to - M - 0 1.3 

Silty Clay (CL)- Dark gray, moist, trace fine-coarse 2 r--
Sand and Gravel. 14 

15-99036. tO_csb.Q2.xls (9129199) Page 1 of2 Boring/Well No.: CSB-02 



Boring /Well No.: CSB-02 Start Date & lime: 8/16/1999 1427 Finisl'l Date & Time : 8118/1999 1515 

Project Name: Clali< Relining & Mkl, Inc. Project No.: 1 5-99036.1 0.001 Logged By: K. Camire 

DEPTHS SAMPLE INFORMATION 

" ~ PIC or FlO 
DESCRIPTION ~ " Top Bottom ~ 

.. I ~ i u Measuremsnts I Remark. 

;\ < g 
9 .. • 

"' " "' ~ ~ ,. Soan Headspace 

10.8 15.0 CLAY (CL)- continued 14 
1 f-

Cl H to f-- M f- 0 1.5 

1 1--
END OF BORING AT 15.0 FEET 15 

1--

f-- f--

1--

f-
f.- 1--

1--

f-

f-- 1--

-
-

- -
-
-

f-- ,__ 
'--

-
f.- -,__ 

f-

f.- ,__ 
'--

1--

f-- f-

1--

,__ 
f-- 1--

r-

1$.99036.10_csb-02.xls (9129199) Page 2 of 2 Boring/Well No.: CSB·02 



Boring I Well No.: CSB-03 Start Date & Time: OB/18199 1555 Boring Location I Coordinates: l 
Logged By: K. Comlre Finish Date & Time: 08118199 1740 

Project Name: Clark Refining & Marketing, Inc. !Project No.: 15-99036.10-001 t 
Project Location: Blua Island, IL RefDr to Site Plan N 

Drilling Co.: Clayton Env. Drilling Equipment Hydraulic probe unit 

Driller: N. Bolivar Drilling Method: Direct push 

Ground Elevation: NA lrop of Casing Elevation: NA 

BOlllhole Cia: ,. !Development Method: NA 

Outer Casing Ola f Material I Length: NA 

Inner Casing Dla. I Material/ Length: NA 

Screen Interval/ Material I Slot size: NA 

First Water: 9.1 Static Water: 

Date: 8118199 Date: 

Time (hrs): Time: Surfaca Conditions: Gravel (C6) stained bladt 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION "' ~ 
PIC or FlO 

ll ., 
Top Bottom .. • ~ • Measurements J Remarks 

~ < ~ i ~ 
~ q s 0 

" < 0: "' 
,. s"" Headspaca 

0 2.2 FILL- Sand, Gravel, and Clay, dark gray to black, dry. F 0 
1 1--

I 
A to 1-- D 1-- 0 25 

L 2 1--
L 2 

2.2 10.4 SILTY CLAY (CL) - Dark gray w/ black oil-like staining, 2 
2 -

moist, soft, trace fine-coarse Sand. 
B to - M - 5.0 121 

2 -
Grades gray and harder at 3.9 feel 4 . 

4 
2 -

c to - M - 3.0 240 

2 -
6 

Orange mottles visible at 6.0 feel CL 6 
2 -

D to - M - 3.0 100 

2 -
8 

8 
2 M -

E to - 0 44 

Fine Gravel lens- Saturated from 9.1-9.3 feet. s 
2 

10 M 

Grades dark gray, softer w/ trace roots at 10 feel 10 
2 -

10.4 11.9 PEAT {PT)- Dark brown, moist 
F - M - 0 14 to 

PT 
2 -

12 

11.9 20.0 CLAY (CL)- Gray brown, moist, soft w/ shells. 12 
1.7 -

CL G to - M - - 18 

2 -----, 
14 

15-99036.1 0 _ csb-03.xls (9129199) Paga 1 of2 Boring /Well No.: CSB-03 



Bating /Well No.: CSB-03 Start Date & lime: 611511999 \555 Finish Date & lime: 811811999 1740 

Project Name: Clark Reftning & Mkl, Inc. Project No.: 15-99036.10-001 Logged By: K Comire 

DEPTHS SAMPLE INFORMATION 

~ ~ PIDorFID DESCRIPTION ~ ( i 
~ Measurements I Remarks TOj> Bottom 

~ ~ ~ 
u 

9 • § 

" " ~ ~ " " Soao Headspace 

11.9 20.0 CLAY (CL)- continued 14 
2 -

H to r- M - - 5.5 
Grades to Silty Clay (CL)- Dark gray, moist, harder w/ 

2 -
trace fine-coarse Sand at 14.6 feet. 16 

16 
1 -

Cl I to r- M - 0 11 

2 -
18 

18 
2 '--

J to - M - 0 38 

2 -
END OF BORING AT 20.0 FEET 20 

-
r- -

-

-
,..--- -

-

~ 

,..--- -
-

-
r-- ,--

'--

-
r- -

,..---

'--

r- -
-

-
r- -

-
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Boring /Wall No.: CSB-04 Start Data & Time: 08/19199 0845 Boring Locallon I Coordinates: I 
Logged By: K.Comire Finish Date & Time : 08119199 1105 

Project Name: Clark Relining & MarKeting, Inc. I Project No.: 15-99036.10-001 t 
Project Location: Blue Island, IL Rater to Site Plan N 

Drilling Co.: Clayton Env. Drifting Equlpmeot: Hydraulic probe unit 

Driller: N. Bolivar Drilling MethOd: Direct push 

[Ground Bevallon: NA lrop of Casing Bevatio~: NA 

Borehole Die.: 2'" Development Method: NA 

Outer Casing Dia I Material/ Length: NA 

Inner Casing Cia. 1 Material/ Length: NA 

Saeen ln!erval/ Material/ Slot size: NA 
•. 

Flr:stWater: Static Water: 

Data: 8119199 Date: 

lme (hrs): Time: Surface Conditions: Asphalt 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION ~ I ~ PIOorFID 

Top Bottom .. ~ j Measurements 1 Remarks .. < " ~ c:i ., • I " c " " Soan Headspace 

0 0.3 ASPHALT ASPH 0 
1 D -

0.3 0.7 FILL - Sand and GraveL FILL 
A to - 0 7.5 

0.7 6.6 CLAYEY SILT (CL-ML) - Gray w/ black staining, moist. 
1.7 M -

2 

2 
2 ,____ 

B to ,____ M ,____ 0 6.5 
Grades gray brown at 3. 7 feet. 2 1--

CL-ML 4 

4 
2 -

c to ,___ M - 0 10.9 

Silty Clay lens - Gray from 5.2-5.5 feet 
2 -

6 

Silty Sand lens - Gray, saturated from 6.4-6.6 feet. 6 M 
2 

6.6 15.0* SILTY CLAY (CL) - Black, moist, trace roots. s 
D to ,____ 0 52 

2 M -
8 

Grades gray w/ orange mottles and black staining -. 

at 8.0 feet. 8 
4 -

-
CL E to M - - 144 

Sandier w/ increasing depth. -
4 -

12 
-

Grades gray w/ orange mottles, saturated and softer 12 
4 -

at 12.0 feel s 
F to - - 0 30 

4 
15.0* 15.5* PEAT (PT) - Dark brown, moist. PT 16 M 

15-99036.10_esb-04.xls (9129199) Page1 of2 Boring I Well No.: CSS.04 



Boring /Well No.: CSB-04 Start Date & Time: 811911999 0645 Finish Date & Time : B/1911999 1105 

Project Name: Clari< Refining & Mkt., Inc. Project No.: 15-99036.10.001 Logged 9y: K. Camire 

DEPTHS SAMPLE INFORMATiON 

w 
~ PIDotFID 

DESCRIPTION ~ " Top '""""' ~ i! ~ I j " Measurements 1 RemaOO 

~ 9 ~ ~ 
0 &! " :::; " Saoo Hesdspace 

15.5* 19.2 CLAY (CL)- Gray. moist. soft w/ shells. 16 
1.2 1--

H to - M 1-- 0 5.7 

Grading dark gray, harder at 17.1 feet. 
1.2 1-

Saturated wl some fine-coarse Sand and 17.2 
CL 

fine Gravel at 17.2 feet. 17.2 
0.4 -

I to ,.-- s - 7 70 

2 -
END OF BORING AT 19.2 FEET 19.2 

-
• Estimated depth - Sediments extruded from 1-- -

sampler due to shattered tube. -
1-

- 1--

1-

1--
f-- 1-

1-

f-

1-- 1-

1-

i--
1-- r-

1--

1--
1-- 1--

1--

1--

1- 1--

1--

1--

1-- 1--

1-
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Bonng I Wall No.: CSB-()5 Start Date & Time: 08/19199 1114 Boling Location I Coordinates: I Logged By: K Comire Finish Date & Time : 08/19199 1235 

Projact Name: Clark Raftnlng & Marketing, Inc. !Project No.: 15-99036.10.001 -l 
Projact Location: Blue Island, IL Refer to Site Plan N 

Drilling Co.: Clayton Env. Drilling Equipment Hydraulic probe unit 

Dliller: N. Bolivar Drilling Malhod: Diructpush 

Ground Elevation: NA !Top of CUng Elevation: NA 

Borehole Dla: Z' Development Method: NA 

Outer Casing Die I Material/ Length: NA 

Inner Casing Dla I Malarial I Length: NA 

Screen Interval/ Material/ Slot size: NA 

First Water. 5.8 Static Water: 

Date: 8/19199 Date: 

lnme (hts): Time: Surface Conditions: Gravel 

DEPTHS SAMPLE INFORMATION 

"' § PIOorFID DESCRIPTION '~ " Top Bottom 

i ~ ! i 
0 Measurements/ Remarks .. u 

< ~ "' " • <!> " "' " " ~ ..,, Haadspace 

0 2.6 FILL- Sand, brown, moist, fine w/ some F 0 
1.5 f--

medium-coarse Sand, Gravel and Silt. I 
A to f-- M f-- 0 86 

Gravel lens- fine-medium, from 1.9-2.6 feet. L 
2 I--

Black stained above gravel. L 2 

2 
2 -

2.6 15.3 SIL TV CLAY (CL) - Gray brown, trace shells w/ black 
B - M "-- 2.0 to 52 

staining from 2.6-12.0 feet 
2 I--

4 

4 
2 M '--

Black lens from 5.5-5.6 feet and 5.9-6.4 feet. c to - 0 158 

2 s :.,___ 

Saturated, soft w/ trace fine sand at 5.8 feet. 6 

6 
2 :--

D to - s f-- 100 200 

2 f-. 
Some fine Sand from 8.0-14.2 feet 8 

CL 8 
1.2 -

E to - s - 7.0 200 

2 -
Orange mottles from 10.0-15.3 feet 10 

10 
2 -

F to - s - 5.0 69 

2 -
Moist at 12.0 feet. 12 

12 
2 -

G to - M - 2.0 65 

2 f.--
. 14 

15-99036.10 _ csb-05.xls (9129/99) Page 1 of2 Boring I Wall No.: CSB-05 



Boring I Well No.: CSB-05 Start Date & nme: B/19/1999 1114 Finish Date & Time : 8119/1999 1235 

Project Name: Clark Refining & Mkl, Inc. Project No.: 15-99036.10-001 Logged By: K. Camire 

DEPTHS SAMPLE INFORMATION 

" ~ PIOorFID 
DESCRIPTION ~ ~ 8 Top Bottom ~ 

~ l i Measurements J Remark 

~ < 8 ~ 0 ~ • • 
" 

c 
"' ~ "' " ·~" 

Headspace 

2.6 15.3 Sll TY CLAY (CL) ·continued 14 
2 -Cl 

H to - M - 2.0 45 

2 -
15.3 16.9 PEAT (PT)- Dar!< brown, moist. 16 

Sheening observed in 12-16 sampling tube. PT 16 
2 -

I to - M i-- 0 80 
16.9 18.1 ClAY (CL) - Gray, moist w/ shells. 

2 f-.. 
18 

18 
Cl 0.1 -

J to - M ,__ - 24 

0.1 i--
REFUSAL at 18.1 -limestone chips in tip of samp tube. 18.1 

-
1-- -

-

i--

1-- i--
i--

f-.. 

1-- i--

f--

i--

1-- f--
1--

1--
1-- 1--

f--

1--

1-- 1--

1--

1--
. 

1-- 1--

1--

15-99036.10_csb..QS.xls (9129/99) Page 2 of2 Boring/WSitNo.: CSB-05 



Bering I Well No.: CSB-06 Start Date & Tima; 08/19199 1425 Boling Location I Coordinates: -I 
Legged By: K Ccmlre Finish Data & Time : 08/19199 1650 

Project Name: Clar11: Refining & Mar11:eting, Inc. I Project No.: 15-99036.10.001 t 
Project Location: Blua Island, IL Refer to Site Plan N 

Drilling Co.: Clayton Env. Drilling Equipment: Hydraulic probe unit 

Driller. N. Bolivar Drilling Method: Direct push 

Ground ElevaOon: NA !Top of Casing Sevatlcn: NA 

Bcrahcle Dla.: ,. Development Method: NA 

Outer Casing Cia I Material/ Langlh: NA 

Inner Casing Dia./ MatBIIal I Length: NA 

Screen lnteJVal/ Material/ Slot size: NA . 

First water: 2.6 feet StaHcwatar: 

Date: B/19199 Date: 

Time (hrs): Time: Surface Conditions: Gravel coarse 

DEPTHS SAMPLE INFORMATION 

"' ] PID or FID DESCRIPTION !;! " • Measurements I Remarks Top Bottom ! ~ ~ .. 1! ~ ~ q ~ ~ • j Soao "' ~ " "' "' Headspaee 

0 0.3 GRAVEL FILL 0 
1.4 I--

0.3 2.6 SIL TV CLAY (CL) - Dark gray w/ black staining, moist. 
A to I-- M I-- 0 1.6 

CL 2 1--
2 

2 M 
2 

2.6 8.0 CLAYEY SILT (Cl-Ml) - Gray w/ orange mottles, 
B to 1-- ,__ 0 1.7 

saturated. s 
2 I--

4 

4 
1.4 -

CL-
c to - s - 0 1.5 

ML 
2 -

6 

6 
2 -

Grades gray at 6. 7 feet D to - s - 0 1.5 

2 -
8 

a.o• 8.3* SILTY CLAY (Cl) - Black, moist w/ peat Cl -
8.3* 9.8* PEAT (Pn - Dark brown, moist 8 

2.2 -
PT 

-
E to M - 0 2.3 

9.8* 15.8 CLAY (CL)- Gray, moist, soft w/ shells. -
4 -

12 
-

CL 
12 

0.3 -
Peat lens- Dark brown, moist 13.8-13.9 feet 

F to 1-- M - - 1.2 

2 f--
14 

15-99036.10_csb-06.xls (9129199) Page 1 of2 Boring/Well No.: CSB-06 



Boring /Well No.: CSS-06 Start Date & Time: SJ19/1999 1425 Anish Oat& & Time : 8/1911999 1650 

Project Name: Clart< Refining & Mkt, Inc. Project No.: 15-99036.10-001 Logged By: K. Camire 

DEPrHS SAMPLE INFORMATION 

"' ~ PIOorFID ! DESCRIPTION ll " ~ Top Bottom ~ ~ ~ 0 Measurements I Remark 

~ B ~ 9 • • • .• 
" 0 ~ ,. 

" "' S"n Headspace 

9.8' 15.8 CLAY (CL)- continued. Peat lens- Dark brown, moist, 14 
2 -

14.1-14.2 feet. Sheen on water brought to surface w/ CL M 
G to 1-- ,-- - 4.2 

12-16 fl. sampling tube. 
2 

15.8 20.0' SILTY SAND (SM)- Dark gray, saturated, fine w/ 16 s 

trace medium-coarse Sand. 
1--

15 
1 1--

SM 
1--

H to s 1-- - 1.3 

h-

4 1--
20 

1--
END OF BORING AT 20.0 FEET 

1--
• Estimated depths- Sediments extruded from 

1-- 1--
sampler due to shattered tube. 

h-

1--
- 1--

1--

1-
- 1--

1-

1--

- 1-
1--

1-
1-- 1--

f--

1--

1-- f--

f--

1--

1-- f--

f--

15-99036.10_csb-06.XIs (9/29199) Page 2 of 2 Boring /Well No.: CSB-06 



Boring I Well No.: CSB-{)7 Start Date & Time: 08124199 0905 Boring Location I Coordinates: I 
Logged By: K Comlre Finish Date & nme : 08/24199 1125 

Project Name: Clark Refining & Marketing, Inc. !Project No.: 15.-99036.1{)..()01 t 
Project Location: Blue Island, IL Refer to Site Plan N 

Drilling Co.: Clayton Env. Drilling Equipment HydraUlic probe unit 

Driller: N. Bolivar Drilling Method: Direct push 

Ground Elevation: NA !Top of Casing Elevation: NA 

BorehOle Ola: 2" Development Method: NA 

[outer Casing Cia 1 Material/ Length: NA 

Inner Casing Dla./ Material/ Length: NA 

Screen Interval I Material/ Slot size: NA 

First Water: 4.0 feet Stauc water: 

Date: 8124199 Date: 

i"mo(hn)' Time: Surface Conditions: Gravel 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION ~ , ~ PIOorFIO 

Top Bottom 
~ ~ ~ ~ j " 

Measurements I Remarks 

~ ci ~ • ~ •= "' " " " '" Headspace 

0 0.2 GRAVEL GRAV 0 
1.3 -

0.2 3.5 FILL- Sand, brown, moist and gravel from 0.2-1.4 feet. 
A to - M - 0 0.2 

Silty Clay - Brown to gray brown w/ black staining, F 
2 ,..---

moist, trace fine-coarse Sand. I 2 

L 2 
2 -

Brick lens from 3.2-3.5 feet. l 
B to f-- M - 0 0.5 

Gravel lens - black stained and clinkers from 2.9-3.2 ft. 
2 -

3.5 5.5 SILTY SAND (SM)- Gray, moist, fine. 4 

Clayey Silt (CL-ML) lens- Gray brown, moist 4 
SM 1.1 -

from 3.5-3.7 feet. c to r- 5 - 0 0.3 
Grades light brown and saturated at approx. 4 feet 

2 -
5.5 7.3 CLAYEY SILT (CL-ML) • Light gray wl orange moWes, 6 

saturated w/ fine Sand. Cl- 6 
2 -ML s 

D Ia r-- - 0 0.4 

2 
7.3 8.0 SIL TV CLAY (CL) -Gray w/ orange moWes, moist. CL a M 

8.0' 9.1* SIL TV SAND (SM) - Brown, saturated, fine. 
SM s r-a 

1.7 
9.1* 9.8* SILTY CLAY (CL)- Gray, moistw/ peat CL M r-

E to 0 0.3 

9.8* 11.5* PEAT (PT) - Dark brown, moist 

PT 
r-

4 
12 

M r-
r-

11.5* 18.0 SILTY CLAY (CL)- Gray, moist 

12 
2 r-

Peat lens- Dark brown. moist from 12.5-12.7 feet. CL 
F to r- M r- 0 0.3 

Clay lens- Gray, mois~ soft w/ shells from 12.7-13.2 ft. 2 r-
Grades hard w/ trace fine-coarse Sand at 13.2 feet. 14 

1S.99036.10_csb.Q7.xls (9129199) Page 1 ol'2 Boring/ Well No.: CS8.{)7 



Boring/weu No.: CSB-07 Start Data & Tima: 8124/1999 0905 Finish Date & Time : B/24/1999 1125 

Project Nama: Clark Refining & Mkl, Inc. Project No.: 15-99036.10-001 Logged By: K. Comlre 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION ~ r \j PlOorFID 
r., Bottom 

~ ! I 8 Measurements I Remark! 

~ q s • • ~ "' ~ " " ""'" Haadspaea 

11.5' 18.0 SILTY CLAY (CL) -continued 14 
1.5 1--

G to ,...- M i-- 0 0.3 
Clay lens- Gray, moist, soft w/ shells from 

2 i--
14.8-14.9 feet. 16 

Cl 
16 

1.3 1--
H to r-- M i-- 0 0.4 

2 1--
END OF BORING AT 18.0 FEET 18 

i--
* Estimated due to poor recovery. 1-- 1--

1--

1--

1-- 1--

i--

i--
1-- 1--

1--

1--

r-- i--
1--

i--
1-- 1--

1--

1--

1-- 1--

I--

1--

1-- I--
I--

1--

1-- I--
f---

15-99036. to_csb.07.XIs (9/29199) Page2 of2 Boring I Well No.: CSB.Q7 



Boring I Wall No.: CSB-08 Start Data & Time: 08124199 1233 Boring Location I COO!'dlnates: I 
Logged By: KComire Rnish Date & Time: 08124199 1437 

Project Name: ClarX Refining & MarXating, Inc. I Project No.: 15-99036.10-001 f 
Project location: Blue Island, IL Refer to Site Plan N 

Drilling Co.: Clayton Env. Drilling Equipment Hydraulic probe unit 

Driller: N. Bolivar Drilling Meltlod: Direct push 

Ground Elevation: NA lrop of Casing Elevation: NA 

Borehole Cia.: 2" Development Method: NA 

Outer Casing Ola I Material/ Length: NA 

IMerCasing Cia I Material/ Length: NA 

creen Interval/ Material/ Slot size: NA 

First Water: 4.0 feet Static water: 

Date: 8!.24199 Date: 

ime (hrs): Time: SUifaca CondiUons: Asphalt 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION !:! ~ PIOorFID 

Top Bottom " ~ 
~ 

~ ~ 
il Measurements 1 Remarks 

~ 8 <J 

q ~ • .• ~ 
C) < "' ~ ~ m .,.. Headspace 

0 0.2 ASPHALT ASPH 0 -
0.9 

0.2 8.0 FILL- Sand, dark brown, moist from 0.2-0.8 feet. 
A to 0 - - 0.7 

Silty clay, dark brown w/ black staining, moist w/ M 
1.8 -

trace fine-coarse Sand, fine Gravel, and Brick. 2 

2 
2 1--

B to 1-- M 1-- 0 0.4 
F 

2 1--
Grades gray w/ black staining, saturated I 4 

w/little fine-coarse Sand at approximately 4.0 feet. L 4 
1.6 -

L 
c to :--- s ,...-- 0 1.0 

Sandy clay lens- saturated from 5.5-5.7 feet 2 -
6 

Grades gray w/ orange mottles, moist w/ fine Sand, 6 
2 -

trace roots at approximately 6.0 feet. D to 1-- M 1-- 0 1.1 

2 -
8 

8.0 10.7 SILTY CLAY (CL) - Gray, saturated, soft w/trace roots. 8 
1.5 -

E to - s - 0 1.0 
CL 

2 -
10 

10 s 
2 

10.7 11.6 PEAT (PT) - Dark brown, moist PT F to - - 0 0.9 
M 

2 -
11.6 16.0 CLAY (CL) -Gray, moist, soft w/ shells. 12 

12 
1.8 -

Grades to Silty Clay gray, moist, hard w/ trace CL 
G to - M - 0 0.9 

fine-coarse Sand and fine-medium Gravel at 12.9 feet 2 r--
14 

15-99036.10_cslr08.xls (9129199) Page 1 of2 Boring /Well No.: CSS.OS 



Boring /Wall No.: css.oa Start Date & Time: B/2411999 1233 Anish Date & Time : B/2411999 1437 

Project Name: Clark Refining & Mkl, Inc. Project No.: 15-99036.1 0..()(11 Logged By: K. Camire 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION 1l 
"' § PID or FlO 

Top Bottom ~ .. ~ ~ J <.> Measurements I Remarn 
~ < < 8 = ~ ~ c! ~ • • 
" ~ ~ ~ ~ Soan Haadspace 

11.6 16.0 CLAY (CL) - continued 14 
1.6 f--

CL H to f-- M f-- 0 0.5 

2 f--
END OF BORING AT 16.0 FEET. 16 

f--

f-- f--

f--

f--
f-- 1--

f--

1--

f-- f--

'--

f--

- 1--

1--

f--

f-- f--

1--

1--
1-- 1--

f--

1--

f-- f--

1-- I. 

f--

1-- f--

f--

1--

1-- f--

f--

15-99036.10_csb-08.xls (9129199) Page 2 of2 Boring /Wall No.: CSB-08 



Boring /Well No.: CSB-09 Start Date & nma: 08J24JW 1446 Boring Location I Coordinates: I Logged By: K.Comire Finish Date & Time : 08124199 1611 

Projact Name: ChW Refining & Ma11!:etlng, Inc. IProjad No.: 15-99036.10-001 t 
Projact Location: Blue Island, IL Refer ta Slta Plan N 

Drilling Co.: ClaytOn Env. Drilling Equipment HydraUlic probe unit 

Drtller. N. Bolivar Drilling Method: Direct push 

Ground Elevation: NA !Top of Casing Elevation: NA 

Borehole Dla: ,. Development Method: NA 

Outer Casing Cia I Matertal/ Length: NA 

Inner Casing Dla. I Material/ Length: NA 

Saeen Interval/ Material I Slot size: NA 

First Water: 6.0 feet Static water: 

Date: 8J24J99 Daleo 

~me (hrs): Time: Surface Conditions: Asphalt 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION ~ f ~ 
. PID or FlO 

Top Bottom .. i i () Measurements I Remarks 

~ < 
~ d s 'i5 0 

Soan "' £ ~ "' 
,. Headspaee 

0 0.2 ASPHALT ASPH 0 M 
1.6 

0.2 7.0 FILL - Sand, dark brown, moist, fine wl A to 0 1-- 1-- 0.6 
medium-coarse Sand from 0.2-1.1 feel M 

1.6 1--
Gravel lens- from 0.9-1.1 feel 2 

2 
0.6 ,___ 

Silty Clay - Brown wl black staining, moist, trace F 
8 to - M 1-- 0 0.8 

fine-coarse Sand and Brick. I 
2 1--

L 4 

Grades dark gray w/ black staining at approx. 4.0 feel L 4 
2 ....___ 

c to - M - 0 2.0 

2 -
Silty Sand - Brown to dark gray wl black staining, 6 

saturated from 6-7 feet 6 
2 ,...--

D to f-- s f-- 0 1.0 

7.0 8.0 SIL TV CLAY (CL) -Gray w/ orange mottles, CL 2 '--
saturated wl fine Sand. 8 

8.0 10.6 SIL TV SAND (SM) - Gray brown, saturated, fine, 6 
1.5 -

wl trace medium-coarse Sand. 
E to - s - 0 0.7 

SM 
2 -

10 

10 
2 5 -

10.6 11.0 SIL TV CLAY (CL) -Gray, saturated. CL 
F to - 0 0.6 

11.0 11.6 PEAT (Pn - Dark brown, moist PT 
2 M -

11.6 16.0 CLAY (CL) - Dark brown, moist soft, wl shells and Peat. 12 

12 
1.5 -

Grades gray wl no Peat at 12.3 feet CL 
G to - M - 0 0.6 

Grades tb Silty Clay, dark gray, moist, hard, wl trace 2 -
fine-coarse Sand at 13.6 feet. 14 

15-99036.10_csb-09.xls (9129199) Page 1 of2 Boring I Well No.: CSB-09 



Boring I Well No.: CSB-09 Start Date & Tlme: 612411999 ,.., Finish Date & Tlme: 612411999 1611 

Projed Name: Clarlt Refining & Mkl, Inc. Projed No.: 1S.99036.10-001 Logged By: K. Comlm 

DEPTHS SAMPLE INFORMATION 

ro 

A 
PID orAD 

DESCRIPTION ~ " Top Bottom 1 ~ ~ • Measuraments I Remartc 
~ § 5 i § 
"' c " • 
" ~ "' ~ ~ " Sao Headspacs 

11.6 16.0 CLAY (CL) -continued 14 
2 -

CL H to - M - 0 0.6 

2 '--
END OF BORING AT 16.0 FEET 16 

-
- -

~ 

f--

- -
-

-
- i--

f--

-
- ~ 

,__ 

f--

- -
,..--

r--
1-- 1--

r--
.. 

i--
r-- r--

1--

r--
- -

-
1--

r-- r--
f--

1S.99036.10_csb-09.XIS (9129199) Page 2 of2 Boring !Wen No.: CSB-09 



Boring I Well No.: CSB-10 Start Date & Time: OB/2- 1654 Boring Location I Coordinates: l Logged By: K. Comlre Finish Date & Time: 06124199 1821 

Project Name: Clary<. Refining & Marketing, Inc. I Project No.: 1 5--99036.1 0.001 t 
Project Location: Blue Island, IL Refer to Site Plan N 

Drilling Co.: Clayton Env. Drilling Equipment Hydraulic probe unit 

Driller: N. Bolivar Drilling Method: Direct push 

f:;round Elevation: NA ITop of Casing Elevation: NA 

Borehole Cia: 2" Development Melhcxt NA 

Outer Casing Ole 1 Material/lenglh: NA 

Inner Casing Cia./ Material/ Length: NA 

Screen Interval/ Material/ Slot size: NA 

Am water: s.o· teet StaHcWater: 

Date: 812.4199 Date: 

ime(h~): Time: Surface Conditions: Gravel 

DEPTHS SAMPLE INFORMATION 

"' ~ PIDorFID DESCRIPTION "' "' Top Bottom " .. ~ ~ • " 
Measurements I Remarl<s 

~ • ~ ~ q s • • 
" c ~ " " ~ Sooo Headspace 

0 0.2 GRAVEL GRAV 0 
1.3 f--

0.2 4.6 FILL- Sand, dark brown, moist wl some medium-
A to - M f-- 0 9.7 

coarse Sand and trace Gravel from 0.2-2.2 feet. 
2 f--

Gravel lens from 1.7-1.9 feet. F 2 

Brtck lens from 2.0-2.2 feet. I 2 
2 -

Silty Clay- Dark gray wl black staining, moist, wl L 
8 to - M - 0 22 

some fine Sand and trace medium-coarse Sand L 
2 '--

from 2.2-4.6 feet. 4 

4 
1.5 M f--

4.6 5.1 SIL TV CLAY (Cl) - Dk gr wl blk stains; moist wl f. Sand. CL c to - 200 1000 
5.1 9.5 SIL TV SAND (SM) - Gray brown wl orange mottles, 

2 s f--
black staining, saturated. 6 

6 
2 f--

D to - s f-- 200 880 
Grades gray at 7.2 feet SM 

2 f--
8 

Trace roots from 8.0-9.5 feet. 8 
0.5 -

E to - s - 20 560 

2 -
9.5 11.3 SILTY CLAY (CL)- Gray, saturated wl fine sand, 10 

trace roots. CL 10 
2 s -

Sand grades out at 10.7 feet. 
F to - 100 290 

11.3 12.0 PEAT (PT) - Dark brown, moist. PT 2 M -
12 

12.0 16.0 CLAY (Cl) -Gray, moist, soft wl shells.- 12 
1.1 -

CL G . to - M - 4.0 54 
Grades to Silty Clay, gray, moist, hard wl trace 2 1--
fine-coarse Sand at 13.5 feet. 14 

15--99036. 1 0 _ CSb·10.xls (9129/99) Page 1 of2 Boring /Well No.: CSB-tO 



Boring /Well No.: CSB-10 Start Date & Time: 812411999 1654 Finish Date & Time : 812411999 1821 

Project Name: Clark Refining & Mkl, Inc. Project No.: 15-99036.10..001 Logged By: K. Camire 

DEPTHS SAMPLE INFORMATION 

ID § PIDorFlD DESCRIPTION ~ r Top Bottom 1 ! j 0 Measurements I Remartc 
~ <.) 

~ 9 E • • ~ 
(!) ~ ,. ,. iii Soon Headspace 

12.0 16.0 ClAY (CL)- continued 14 
1.6 -

CL H to - M - 1.0 21 

2 -
END OF BORING AT 16.0 FEET 16 

-
• Approximately 1/8 inch of free product recovered :.- -

from open borehole upon completion. . -
. 

-
f- -

-

-
f.- -

-

f.-

f- f-
1-

f--
f.- f.-

f--

f.-

f-- f--
f--

f-
f-- 1-

f.-

1-

1-- f.-

f--

1-

1- f.-

f--

15-99036.10_csb-t0.xls (9129199) Page2of2 Boring/WaUNa.: CSB-10 



Boring !Well No.: CSB·11 Start Date & Time: 08125199 0800 Boring Location I Coordinates: I Logged By: D. Lombardi Finish Date & Time : 08J25J99 100 

Project Name: Clark Refining & Marketing, Inc. I Project No.: 15-99035.10..001 ! Project Location: Blue Island, IL Refer to Slto Plan 

Drilling Co.: Clayton Env. Olilling Equlpmant Hydraulic probe unit 

Driller: N. Bolivar Drilling Method: Direct push 

Ground Elovalion: NA !Top of Casing Elevation: NA 

Borehole Dla.: 2" loevetoprnent Method: NA 

Outer Casing Dia I Material/ Length: NA 

Inner Casing Cia. f Material f Length: NA 

~creen Interval/ Material/ Slot size: NA 

First Water: 8.0 feet StaUcwater: 

Date: 8r.25199 Date: 

ima (hrs): llmo: Surface Conditions: Asphalt I Gravel 

DEPTHS SAMPLE INFORMATION 

DESCRIPTION 1l 
~ ·~ PIDorFIO 

Top Bottom " i ~ i Measurements 1 Rernarxs 

~ 8 ~ q • • Soan " ~ " " "' Headspace 

0 0.8 FILL- Gravelly to Clayey Silt, brown, slightly moist. 
FILL 1--

0 
3.7 1-- 40-70 

0.8 4.0 FILL- Silty to Clayey Sand, mottled brown to light 
1--

brown, moist, slight odor at 2-4 feet, soft, fine sand, 
A to - M ~ 0-30 

very moist FILL 
~ 

Petroleum odor at 2.5 feet 
4 500-800 

4 
;--

1--

4.0 5.6 CLAYEY SAND (SC) - Mottled, light brown to brown, 
I--

moist, soft, fill, petroleum odor. sc 4 M 200-800 
3.7 -

5.6 6.4 SILTY SAND (SM)- Sal, f. Sand, It brown, some Clay. 
SM B to s 2-10 300-500 - -

Grades to Clayey Sand, saturated, light brown, soft . 

6.4 8.0 SILT to CLAYEY SILT (ML) -Moist, trace fine Sand, soft, 
4 -

wet towards 8.0 feet. Grades to silt at 7.5-8.0 feet, ML 8 M 40-120 
-

black-orange stringers throughout, wet 

8.0 8.5 SILTY SAND (SM) - Light brown, fine Sand, saturated. SM s 300 

8.5 10.6 SILTY CLAY (CL)- Light brown gray, soft, moist to 8 
4 -

very moist, trace fine Sand. CL VM - 10 

c to r-- - 2 

10.6 11.9 PEAT (PT) - Dark brown w/ Clay and Silt, moist PT 4 1--
12 M 5-10 

CLAYEY SILT (ML) - Lt. gray, mo., soft, w/ shell frags. 
1--

11.9 12.0 ML 

12.0 19.6 SILTY CLAY (CL) - Dark gray, moist, stiff, trace fine 12 
1.8 1--

Gravel and fine Sand. CL D to 1-- M 1-- 2 30 

2 1--
14 

15-99036.10_csb-11.xls (9/29199) Page1 of2 Boring/Well No.: CSS.11 



Boring /Well No.: CSB-11 Start Date & Time: 08125199 0800 Finish Date & Time : 08125199 , 045 

Project Name: ClaiX Refining & Mkt, Inc. Project No.: 15-99036.10-001 Logged By: D. Lombardi 

DEPTHS SAMPLE INFORMATION 

"' ~ PIOorAO DESCRIPTION ~ " j Measurem&nts I RemarK~ Top Bottom 
~ 

J I ~ ;:; 9 • ~ 

" ~ ,. 
"' "' s"'" Heads pace 

12.0 19.6 SIL TY.CLAY (CL)- continued 14 
2 f-

E to - SM 1-- 0 5 
Some organic nodules at 14-16 feet. Organic seam 

2 1--
at 15.6 feet and medium gravel seen at 16 feet. 16 

Medium brown to gray at 16 fee~ hard, fine-medium 16 
1.8 f-

gravel, shale clasts, slightly moist to moist. PID CL 
F to f- M 1-- 10.2 10·30 

reading registered, but may have occurred due to 
2 1--

muddy water in sampling tube. 18 

Shale and limestone clasts at 18-19.6 feet. 16 
2 1--

G to f- SM 1-- 0 1.0 

2 1--
19.6 20.7 SILT (ML)- Light gray w/ slight olive hue, some 20 

medium-coarse Gravel, slightly moist. 20 
0.7 f-

Gravelly Silt at 20 feet- Light gray, medium-coarse ML 
H to 1-- SM 1-- 0 1.5 

Gravel (limestone), weathered bedrock zone. 
0.7 1--

END OF BORING AT 20.7 FEET 20.7 

1--
1-- f-

1--

f-

1-- 1--

1--

1--
f- 1--

1--

1--

1-- 1--

f-

f-

1-- f-

f-

f-

1-- f-

f-

15-99038. 1 0 _ csb-1i.Xls (9129199) Page 2 of2 Boring/Well No.: CSB-11 



Boring (Well No.: CSB-12 Start Date & Time: 0Bl25199 1155 Boring Location f Coordinates: I 
Logged By: D. Lombardi Finish Date & Tim~ : 08125199 1552 

Project Name: Clark Relining & Marketing, Inc. JProject No.: 15-99036. 10.001 f 
Project Location: Blue Island, IL Refer ta Site Plan N 

Drilling Co.: ClaytOn Env. Drilling Equipment Hydraulic probe unit 

Driller: N. Bolivar Drilling MethOd: Direct push 

Ground Elevation: NA lrop of Casing Eevation: NA 

Borehole Dla: ,. Development Method: NA 

Outer Casing Cia I Materiall Length: NA 

IMer Casing Cia. f Material/ Length: NA 

~creen Interval f Material/ Slot Size: NA 

First water: 5.1 feet Static water. 

' Date: 8125199 Date: 

1me (hrs): Time: Surface Conditions: Wet Surface Soil 

DEPTHS SAMPLE INFORMATION 

"' ] PiDorFlO DESCRIPTION !;1 "' j Measurements I Remarks Top Bottom .. ~ § ~ ~ c:i • • ~ 

"' c "' ~ ~ ~ s"' Headspaca 

0 1.9 FILL- Silty Clay light brown to dark brown, mottled, F 
~ 

soft, trace Gravel, slightly moist to mois~ faint humic I 0 
4 -

odor. l 
-

L 
A to M - - 0 

1.9 5.1 SILTY to SANDY CLAY (Cl) - Mottled black and light -
brown, mostly black, petroleum odors, trace fine Gravel, 

4 -
moist, odors from black zones. 4 

Cl -

M -
4 

4 
5.1 10.0 SILTY SAND (SM) - Light brown, some Clay, saturated, s -

fine-medium grained. 
B to - 0 

-
No sheen or odors at 6.0-6.8 feet 

4 s -
8 

SM -
Some Clay w/ Clay stringers, less silty at 8.0 feet. No 

sheen or odors at 6.8-8.0 feet -
Sandy at 8.()..9.4 feet ·light brown, saturated, fine--medium 8 

4 -
grained, trace coarse grained. Grades to light gray Silty -
Sand at 9.4 feet, trace Clay, medium-fine, some coarse Sand. s 

c to - - 0 
10.0 10.7 SAND (SP) - Light gray, fine-medium, saturated, trace SP -

silt, some root frags, grades to SM at 10.5-10.7 feet 
4 -

10.7 11.4 SILTY SAND (SM) - Lt gray, tr CL, sat, f-m, tr. root frags. SM 12 

11.4 13.0 SILTY CLAY (Cl) - Lt gr, mo, v. soft, Clayey, organic M 

stringers 11.8-12 ft, grades dk bm at 12ft. CIS! to SiCI, Cl 12 
1.5 -

PT zn, dk bm, s. mo, grades CIS!, w/ shell frag zn 12.7-13 ft. 
D to - M - - 0 

13.0 13.5 CLAYEY SILT- Lt gr, less shells, moist, Clayey. Ml 
!---2 

13.5 14.3 SILTY SAND (SM) - Lt gray to gr bm, moist, f-m grained. SM 14 

15-99036.10_csb-t2.:ds (9129199) Paget of2 8oring/Well No.: CSS-12 



' 
Boring I Wall No.: CSB-12 Start Date & Time: 8125/1999 1155 Finish Date & Time: B/2511999 1552 

Project Name: Clark Refining & Mkt, Inc. Project No.: 15-99036.1 0-001 Logged By: D. Lombard! 

DEPTHS SAMPLE INFORMATION 

00 1 PID orFID DESCRIPTION ~ f Top Bottom l ~ • Measw-emants I Remark: 

~ ~ " 
9 ~ • • 0 ~ 

" "' ~ ~ " """ Headspace 

13.5 14.3 Poor Recovery- Silty Sand at 14.2-14.3 feet. SM 14 
1.8 -

14.3 16.11 ClAYEY SILT (Cl} -light gray, moist, w/ shells and 
E to - M - 0 -

shell fragments, crumbly and soft. CL 
2 -

Grades to Silty Clay (CL} towards 16.0 feet. 16 

16.0 16.5 NO RECOVERY 16 
1.5 -

16.5 16.9 SILTY CU\ Y (CL} 0 Mad gr, very soft, plastic, moist w/ shell frags. CL 
F to - M - - 0 

16.9 21.8 SILTY ClAY (Cl)- Till, gray-dark gray, moist, some 
2 -

fine-medium gravel, hard. 18 

Dark gray, moist, hard, some fine-medium gravel at 18 
2 -

18-20 feet. 
G 

CL 
to f-- M 1-- - 0 

2 f--
20 

Moist, hard, trace medium-coarse gravel at 20.0 to 20 
1.7 1--

21.8 feet. 
H to - M f-- - 0 

2 f--
21.8 24.7 SILT (ML)- Light gray, soft, moist. 22 

Very moist to saturated at 22-24 feet, laminated at 24 22 
1.7 M f--

feet, crumbly. 
I to f-- - 0 

II'IL 
2 s f--

24 

24 
1.7 s f--

- J to f-- - 0 
24.7 28.1! Sll TY ClAY (Cl}- Till, dark gray, hard, fine-medium 

2 M 1--
Gravel, moist. 26 

26 
CL 2 f--

K to f-- M 1-- - 0 

2 1--
28 

21!.!1 28.5 GRAVELLY Sll T to Sll T (Ml} ·light gray, saturated, 28 
0.5 1--

very coarse limestone fragments, clasts angular, Silt 
ML L to f-- s f-- - 0 

matrix at base of sample. 0.5 r-
REFUSAL AT 28.5 FEET 26.5 

f--

f-- f--

f--

f--

1-- f--

1--

15-9903S.10_csb-12.xls (9129/99) Page 2 of2 Boring/WeiiNo.: CSB-12 





At KEARNEY 

August 26, 1997 

Mr. Brian Freeman 
US Environmental Protection Agency 

Region 5 DRE-SJ 
77 West Jackson Boulevard 
Chicago, IL 60604 

A.T Ke(lnu:)', Inc 

222 \\':est Ado111s Sf reel 

Cbicago, Jf(inois 60NHJ 

312 64801 II 

312 223 620() Fa:r 

RZ2.R05020.0 l.ID.l52 

Reference: EPA Contract No. 68-W4-0006; Work Assignment No. R05020; Clark Refining 

and Marketing, Inc.; Blue Island, Illinois; EPA ID No. ILD005109822; Trip and 

Analytical Results Report; Task 06 Deliverable 

Dear Mr. Freeman: 

Please find enclosed A.T. Kearney's Trip and Analytical Results Report for tbe Clark Refining 

and Marketing, Inc. (Clark) facility in Blue Island, Illinois. This report summarizes visual 

observations and sample analyses resulting from site visit and sampling event that was conducted 

at the facility on July 28, 1997. The samples were analyzed by the Intertek Testing Services in 

Richardson, Texas. A. T. Kearney performed data validation on tbe resulting laboratory data 

package. Please note, the complete data package will be submitted under separate cover. 

Please feel free to contact me at (312) 345-8963 or Mr. Robert Young, tbe A.T. Kearney 

Technical Lead at (312) 345-8966 if you have any questions. 

Sincerely, 

\>~~~ 
Patricia Brown-Derocher 
Regional Manager 

cc: F. Norling, EPA Region 5 (w/out attachment) 
A. Wojtas, EPA Region 5 
B. Jordan 
R. Young 
A. Williams 
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1.0 Summary of Field Activities 

A sampling inspection was conducted by Mr. Robert Young and Mr. John Koehnen of A.T. 
Kearney, Inc. on July 28, 1997 at the Clark Refining and Marketing, Inc. (Clark) facility in Blue 
Island, Illinois (EPA ID No. ILD0051 09822). In addition, the following personnel were 
involved, either at the Clark site, in preliminary meetings, or via telephone, at various times 
during sampling activities: 

Mr. Brian Freeman- U.S. EPA Work Assignment Manager 
Mr. Allen Wojtas- U.S. EPA Technical Lead 
Ms. Margo Dusenbury- U.S. EPA National Enforcement Investigations Center (NEIC) 
Mr. Dave Beener - Clark Oil Refinery 
Mr. Jerry Fields - Clark Oil Refinery 

This report describes the significant elements of the sampling visit at the Clark facility in Blue 
Island, Illinois. The actual sampling activities were conducted by the A.T. Kearney field 
personnel, under the direction of Mr. Brian Freeman, U.S. EPA Work Assignment Manager 

(EW AM). The purpose of the sampling visit was to collect supplemental samples from key areas 
which were noted during a large-scale sampling effort previously performed by U.S. EPA. The 

environmental samples collected were analyzed for Toxicity Characteristic Leachate Procedure 
(TCLP) Volatile Organic Compounds (VOCs) and TCLP metals. The associated quality control 

(QC) samples were prepared and analyzed for total VOCs and total metals, with the exception of 

the duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples which were analyzed 
for TCLP VOCs and TCLP metals along with the environmental samples. 
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2.0 Summary of Sample Collection Activities 

The sample collection procedures proposed for the Clark facility sampling inspection, as 

documented in the procedures outlined in the Site-Specific Sampling and Analysis Plan (SAP) 

submitted to U.S. EPA on July 24, 1997, were followed, with the exceptions described below. 

Only disposable sampling equipment was used, and all equipment was decontaminated prior to 

the site visit,;in accordance with the SAP. Used sampling and safety equipment were accepted 

by Clark representatives for disposal, therefore no post-inspection decontamination was required. 

Samples were collected from several different areas of the facility, as outlined in the SAP. At the 

request of facility representatives, A.T. Kearney field representatives provided Clark with a split 

sample at each sampling location. Per the direction of the EW AM, A.T. Kearney field personnel 

provided the Clark representatives with pre-cleaned containers for the split samples. Sample 

locations are summarized in Table I and procedures used to collect samples are described below. 

Photographs referenced in the descriptions are contained in Appendix A of this report. 

Tank 59 (Photographs I through 4)- In accordance with the SAP, three liquid samples (TK-59-1, 

TK-59-3 and OP-1) were collected in the vicinity of Tank 59. Duplicate samples TK-59-2 and 

OP-2 were collected at locations TK-59-1 and OP-1, respectively. The sampling locations, 

times and parameters analyzed are summarized in Table I. 

TK-59-1 and TK-59-2 were collected from a valve in the influent line, directly adjacent to the 

tank. The samples were collected by allowing the wastewater to flow directly into the sample 

containers. TK-59-3 was collected from a sump-like depression located approximately 20 feet 

east of Tank 59 (see Photograph 2 in Appendix A). The sump-like feature measured 

approximately six by six feet and contained a dark, oily liquid that appeared to be at least one 

foot deep. It also appeared that the depressed area was unlined, and had been dug into the 

contaimnent area of Tank 59 to collect overland surface flow. Clark representatives were not 

aware of when the sump-like feature was dug, or the purpose of the unit. It should be noted that 

the unit sampled was not the "Tank 59 Sump" shown on facility drawings (the 'Tank 59 Sump" 

is located northeast of the tank, and in the background of Photograph 2). TK-59-3 was collected 

by dipping a pre-cleaned beaker into the "sump" and pouring the liquid into the sample 

containers. The beaker was re-filled between containers since the liquid immediately separated 

into phases upon collection. 

OP-1 and OP-2 were collected from the overflow pit located to the west of Tank 59. The pit 

contained what appeared to be several feet of a dark, oily liquid which extended to about four 

feet below the top of the unit's concrete walls. The material was collected by dipping a pre

cleaned beaker, attached to an extension pole, into the pit and pouring the liquid into the sample 

containers. 

Tank 55 (Photographs 5 through 7)- In accordance with the SAP, one solid sample (TK-55-1) 

and one liquid sample (TK-55-3) were collected from the area directly beneath the iron pipe that 

discharges into the Tank 55 dike. The iron pipe was located south of Tank 55, along the southern 

containment berm. Duplicate sample TK-55-2 was collected at the TK-55-llocation. 
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The base of the containment area surrounding Tank 55 contained a thin layer of fresh gravel. 
However, it was apparent that several inches of the base material beneath the gravel was 
saturated with a petroleum-like product, as the sampling team sank in the material when walking 
in the containment area. Also, floating product was apparent on the surface of water that was 
pooled in the Tank 55 containment area. 

Clark representatives indicated that petroleum-contaminated soil and gravel material had been 
recently excavated from the northern portion of the Tank 55 containment area. The contaminated 
material was placed in two large roll-offboxes, which were situated to the north of Tank 55. The 
roll-off boxes are shown in Photograph 7 in Appendix A. 

TK-55-1, TK-55-2 and TK-55-3 were collected from an area where water had pooled beneath the 
iron pipe leading into the Tank 55 containment berm (Photograph 5). The water contained a 
floating product and a black, solid residue along the edges of the pool. TK-55-1 and the 
duplicate sample, TK-55-2 were collected by placing the black residue directly into the sample 
containers using a pre-cleaned stainless steel spoon. The residue formed a very thin layer around 
the pooled water, and there was not enough volume to allow for homogenization of the TCLP 
metals portion of the sample. Therefore, neither the TCLP VOC, or metals sample material were 
homogenized prior to filling the sample containers. 

TK-55-3 was collected by dipping a pre-cleaned beaker into the pooled water/floating material 
and pouring the liquid into the sample containers. The beaker was re-filled between containers 
because the liquid immediately separated into phases upon collection. 

Tanks 322 and 323 (Photograph 10)- In accordance with the SAP, one liquid sample (TK-322-1) 
was collected from the oily liquid present in the containment area surrounding Tanks 322 and 
323. The sample was collected along the western berm, near Tank 322. As shown in Photograph 
I 0 in Appendix A, oily liquid was present on the surface in several areas of the containment area 
surrounding the tanks. 

TK-322-1 was collected by dipping a pre-cleaned beaker into the liquid in the containment area, 
and pouring the liquid into the sample containers. The beaker was re-filled between containers 
because the liquid immediately separated into phases upon collection. 

Tank 29 (Photograph 11)- In accordance with the SAP, one liquid sample (TK-29-Bl) was 
collected from the liquid present in the containment area along the east side of Tank 29. The 
sample was collected from below the valve at the eastern perimeter of the tank. 

TK-29-B 1 was collected by dipping a pre-cleaned beaker into the liquid in the containment area, 
and pouring the liquid into the sample containers. The samples were all collected from one 
beaker volume. 

The collection of waste samples from the valves near the bottom of Tanks 28 and 29 was also 
proposed in the SAP. However, Clark representatives indicated that the valves had not been 
opened for several years, and were, therefore, hesitant to open the valves for sampling. In order 
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to avoid a potential major release, the A.T. Kearney field personnel Team did not attempt to 

sample at the valves. Clark representatives did indicate that the tanks could be sampled from the 

top using a bottle messenger-type sampler. However, the representatives also indicated that 

Tanks 28 and 29 manage spent caustic material with a pH of approximately 13-14, and these 

materials are sold to other companies as product. Therefore, the liquid material within Tanks 28 

and 29 were not sampled during the site visit. 

Junction Box 38 Sump (Photograph 12)- In accordance with the SAP, one liquid sample 

(S-38-1) was collected from the liquid present in the Junction Box 38 Sump. S-38-1 was 

collected by extending a pre-cleaned beaker into the sump and collecting the liquid pooled in the 

unit. The samples were all collected from two beaker volumes. 

The SAP indicated that the sump would be visually inspected to locate potentially spilled 

petroleum product. However, the sump was covered by a large metal cover which could not be 

moved. Therefore, the material inside the sump could not be readily viewed or accessed. As 

previously indicated, sample S-3 8-I was collected by extending a beaker through an access point 

in the metal cover, down into the liquid pooled at the base of the sump. 

Desalter Tank (Photographs 8 and 9)- In accordance with the SAP, three liquid samples (DES-1, 

DES-2 and DES-3) were collected from the sampling taps at the Desalter Tank. DES-1 was 

collected from the wastewater portion of the tank. DES-2 was collected from the emulsion 

("rag") layer, and DES-3 was collected from the oil portion of the tank. 

Each of the waste streams at the Desalter Tank arrived at the sampling taps in a heated condition, 

reportedly at temperatures greater than I20°F. Due to the heated nature of the samples, the 

sampling team could not immediately handle the samples. Therefore, each of the samples at the 

Desalter Tank were collected using a beaker, which was allowed to fill with the wastestream, at 

the sampling tap. After the beaker was filled, the liquid was poured into sample containers ( 40-

ml vials) housed within a foam-cushioned shipping package. The vials were capped using the 

foam material as an insulator, then placed into the sample cooler. 

Quality Control Samples - Two trip blanks were placed into the sample coolers used to manage 

the samples collected, prior to the collection of the first sample. The trip blanks (TB-I and TB-

2) accompanied the investigative samples throughout the entire sampling event. 

One field blank (FB-I) was collected in the refinery portion of the Clark facility, near Tanks 322 

and 323, and the Desalter Tank. FB-I was collected by directly filling sample containers with 

deionizedlanalyte-free water obtained from the laboratory. The VOCs portion of the field blank 

was preserved with HCL and the metals portion of the sample was preserved with HN03• 

In accordance with the SAP, three field duplicates were collected based on the variable matrices 

sampled during the site visit. In addition, as indicated in Table 1, additional sample volume was 

collected at three locations for matrix spike/matrix spike duplicate analysis. 

Sample Handling/Management - Once the samples were collected, all samples were handled, 
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managed and shipped in accordance with the requirements of the SAP. Investigative samples 
were not preserved since they were wastes. Samples OP-1, OP-2, TK-59-3, DES-2, DES-3, TK-
322-1, TK-29-B 1 and TB-2 were shipped overnight as dangerous goods, while the remaining 
samples were shipped in a cooler as environmental samples. All sample arrived at the laboratory 
intact, and custody was documented throughout the collection and shipment activities. 

TABLE 1 
SAMPLE LOCATION SUMMARY 

TK-59-1 Liquid - Tank 59 Influent 7128197 - 1000 TCLP VOCs I TCLP Metals wl MS/MSD 

TK-59-2 Liquid - Tank 59 Influent 7128197 - 1000 TCLP VOCs I TCLP Metals- Dup ofTK-59-1 

TK-59-3 Liquid- On Ground at T-59 7128197- 1020 TCLP VOCs I TCLP Metals wl MS/MSD 

OP-1 Liquid - Overflow Pit 7128197- 1115 TCLPVOCs 

OP-2 Liquid - Overflow Pit 7128197- 1115 TCLP VOCs- Dup ofOP-1 

TK-55-1 Solid- Stain area at T-55 7128197 - 1245 TCLP VOCs I TCLP Metals wl MSIMSD 

TK-55-2 Solid- Stain area at T-55 7128197- 1245 TCLP VOCs I TCLP Metals- Dup ofTK-55-1 

TK-55-3 Liquid- On Ground at T-55 7128197 - 1220 TCLP VOCs I TCLP Metals 

DES-I Liquid- Desalter Wastewater 7128197- 1400 TCLPVOCs 

DES-2 Liquid - Desalter Emulsion 7128197- 1415 TCLPVOCs 
(Rag) Layer 

DES-3 Liquid - Desalter Oil 7128197 - 1425 TCLPVOCs 

TK-322-1 Liquid- On Ground at T-322 7128197- 1445 TCLPVOCs 

TK-29-B1 Liquid- On Ground at T-29 7128197- 1515 TCLPVOCs 

S-38-1 Liquid - From Sump 3 8 7128197 - 1605 TCLPVOCs 

TB-1 Trip Blank #I 7128197 Total VOCs 

TB-2 Trip Blank #2 7128197 Total VOCs 

FB-I Field Blank 7128197- 1310 Total VOCs/Metals 

* A.T. Kearney and Laboratory sample designations are identical 
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3.0 Summary of Analytical Results 

Samples were analyzed using the Toxicity Characteristic Leachate Procedure (TCLP) for VOCs and metals. 

The samples were analyzed by the Intertek Testing Services (ITS) Laboratory in Richardson, Texas, as 

specified in the A.T. Kearney SAP. Per Region 5 guidelines, the data were validated using the US. EPA 

Contract Laboratory Program National Functional Guidelines for Organic and Inorganic Data Review. 

The correlation between the AT. Kearney sample designations and the locations and analytes is provided in 

Table 1. Tables 2, 3 and 4 present the analytical results for the samples. 

Tank 59- The wastewater influent sampled at Tank 59 (TK-59-1 and the duplicate, TK-59-2) contained 

benzene at concentrations of 4.90 mg/1 and 4.70 mg/1. These concentrations exceed the regulatory limit of 

0.5 mg/1 specified in Table 1 of 40 CFR 261.24. All other organic compounds were below detection limits 

and the regulatory limits in Table I of 40 CFR 261.24. All metals were below detection limits or were 

detected at concentrations below the regulatory limits specified in Table I of 40 CFR 261.24. 

The oily liquid present in the "sump-like" area east of Tank 59 (TK-59-3) did not contain any VOCs at 

concentrations exceeding detection limits which were all below the regulatory limits specified in Table I of 

40 CFR 261.24. All metals were below detection limits or were detected at concentrations below the 

regulatory limits specified in Table I of 40 CFR 261.24. 

The oily liquid in the overflow pit (OP-1) contained benzene (I 04 mg/1), chi oro benzene (1.2 mg/1) and 

1,2-dichloroethane (2.5 mg/1). The duplicate sample of the liquid (OP-2) contained benzene (79 mg/1), 

chlorobenzene (0.4 mg/1), chloroform (0.85 mg/L) and 1,2-dichloroethane (1.30 mg/1). The concentrations 

of benzene and 1,2-dichloroethane in the investigative and duplicate samples exceed the regulatory limits 

specified in Table 1 of 40 CFR 261.24. 

Tank 55- The black residue material collected along the edge of the pooled liquid in the Tank 55 

containment area (TK-55-1) did not contain any VOCs at concentrations exceeding detection limits which 

were all below the regulatory limits specified in Table 1 of 40 CFR 261.24. All metals were below 

detection limits or were detected at concentrations below the regulatory limits specified in Table 1 of 

40 CFR 261.24. In addition, the duplicate sample (TK-55-2) did not contain any VOCs at concentrations 

exceeding detection limits or regulatory limits specified in Table 1 of 40 CFR 261.24, and all metals were 

below detection limits or were detected at concentrations below the regulatory limits specified in Table 1 of 

40 CFR 261.24. 

The liquid collected from the pooled spill material liquid in the Tank 55 containment area (TK-55-3) 

contained benzene at a concentration of 0.14 mg!L. This concentration is below the regulatory limit· 

specified in Table 1 of 40 CFR 261.24 for benzene. No other VOCs were detected, and detection limits 

were below the regulatory limits specified in Table 1 of 40 CFR 261.24. All metals at TK-55-3 were below 

detection limits or were detected at concentrations below the regulatory limits specified in Table 1 of 

40 CFR 261.24. 
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Tanks 322 and 323- The sample collected from the oily liquid pooled in the containment area of Tanks 322 
and 323 (TK-322-1) did not contain any VOCs at concentrations exceeding detection limits which were all 
below the regulatory limits specified in Table 1 of 40 CFR 261.24. 

Tank 29- The sample collected from the liquid pooled in the contairunent area of Tank 29 (TK-29-B1) 
contained benzene at a concentration of 1.10 mg!L, which exceeds the regulatory limit specified in Table 1 
of 40 CFR 261.24. No other VOCs were detected, and detection limits were below the regulatory limits 
specified in Table 1 of 40 CFR 261.24. 

Junction Box 38 Sump- The liquid sample (S-38-1) collected from the Junction Box 38 Sump contained 
benzene at a concentration of 0.38 mg/L. This concentration is less than the regulatory limit for benzene, as 
specified in Table 1 of 40 CFR 261.24. No other VOCs were detected, and detection limits were below the 
regulatory limits specified in Table 1 of 40 CFR 261.24. 

Desalter Tank- The wastewater sample collected from the Desalter Tank (DES-1) contained benzene at a 
concentration of 6.6 mg/L, which exceeds the regulatory limit specified in Table 1 of 40 CFR 261.24. No 
other VOCs were detected, and detection limits were below the regulatory limits specified in Table 1 of 
40 CFR 261.24. 

The sample collected from the emulsion ("rag") layer within the tank (DES-2) contained benzene at a 
concentration of 3.60 mg!L, which exceeds the regulatory limit specified in Table 1 of 40 CPR 261.24. No 
other VOCs were detected, and detection limits were below the regulatory limits specified in Table 1 of 
40 CFR 261.24. 

The sample collected from the oil stream within the Desalter Tank (DES-3) contained benzene 
(1,490 mg/1), chlorobenzene (62 mg/1), 1,2-dichloroethane (25 mg/1) and methyl ethyl ketone (305 mg/1). 
The concentrations of benzene, 2-dichloroethane and methyl ethyl ketone exceed the regulatory limits 
specified in Table 1 of 40 CPR 261.24. In addition, due to matrix interference effects, although not 
detected by the laboratory, quantitation limits for carbon tetrachloride, l, 1-dichloroethene, tetrachlorethene, 
trichloroethene and vinyl chloride exceeded the regulatory limits specified in Table 1 of 40 CPR 261.24. 

Oualitv Control Samples- No VOCs were detected in either of the trip blanks (TB-1 and TB-2) collected 
during the sampling inspection. Methylene chloride was detected at 6.4 ug/1 in the field blank (PB-1 ). No 
other V OCs were detected in FB-1. Methylene chloride is a common laboratory artifact, but not a TCLP 
target compound. Therefore, no action was required. 

A.) Arsenic and selenium were detected in FB- I and the prep blank. Arsenic was not detected in 
any field samples so no qualifies were needed. The reported selenium concentrations were greater than five 
times the highest blank concentration in all fields samples except TK-55-3, for which the selenium result 
was qualified as a non-detect. However, all reported selenium results are below the regulatory limit 
specified in Table I of 40 CFR 261.24, so there is no knowu impact on the useability of the data. 
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TABLE2 
VOLATILE ORGANIC ANALYTICAL BLANK DATA (Page 1 of 2) 

A.T. Kearney Sample Number TB-1 TB-2 FB-1 

Remarks Trip Blank Trip Blank Field Blank 

Matrix D.!. Water D.l. Water D.!. Water 

Volatile Organic Compounds ug/1 ng/1 ng/1 

Chloromethane 10 u IOU IOU 

Bromomethane 10 u IOU IOU 

Vinyl chloride 2U 2U 2U 

Chloroetbane IOU 10 u IOU 

Methylene chloride 5U 5U 6.4 

Acetone IOOU 100 u 100U 

Carbon disulfide 5U 5U 5U 

1, 1-Dichloroethene 5U 5U 5U 

1, 1-Dichloroethane 5U 5U 5U 

cis-1 ,2-Dichloroethene 5U 5U 5U 

trans-1 ,2-Dichloroethene 5U 5U 5U 

Chloroform 5U 5U 5U 

I, 2-Dichloroethane 5U 5U 5U 

2-Butanone sou 50 u sou 

I, 1, 1-Trichloroethane 5U 5U 5U 

Carbon tetrachloride 5U 5U 5U 

Vinyl acetate sou sou sou 

Bromodichloromethane 5U 5U 5U 

I, 2-Dichloropropane 5U 5U 5U 

cis-! ,3-Dichloropropene 5U 5U 5U 

Trichloroethene 5U 5U 5U 

Chlorodibromomethane 5U 5U 5U 

I, I ,2-Trichloroethane 5U 5U 5U 

Benzene 5U 5U 5U 
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TABLE2 
VOLATILE ORGANIC ANALYTICAL BLANK DATA (Page 2 of2) 

A. T. Kearney Sample Number TB-1 TB-2 FB-1 

Remarks Trip Blank Trip Blank Trip Blank 

Matrix D.!. water D.!. water D.I.water 

Volatile Organic Compounds ug/1 ug/1 ug/1 

trans-!, 3-Dichloropropane 5U 5U 5U 

Bromoform 5U 5U su 
2-Chloroethylvinyl ether IOU IOU lOU 

4-Methyl-2-pentanone 50 u 50 u sou 
2-Hexanone sou 50 u sou 
Tetrachloroethene su 5U su 
Toluene su su 5U 

I, 1 ,2,2-Tetrachloroethane su su SU 

Chlorobenzene su su SU 

Ethylbenzene su SU su 
Styrene su su SU 

a-Xylene su su 5U 

m,p-Xylene su SU 5U 
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TABLE3 
TCLP VOLATILE ORGANIC ANALYTICAL DATA SUMMARY (Page 1 of 2) 

------- ----

A. T. Kearney OP-1 OP-2 TK-29-B1 TK-55-1 TK-55-2 TK-55-3 TK-59-1 
Sample Number 

Remarks Diluted 1:100 Diluted 1:50 Diluted 1:50 Diluted 1:20 Diluted 1:20 Diluted 1:20 Diluted 1:20 

Matrix Waste Waste Waste Waste Waste Waste Waste 
• 

TCLP Volatile mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 I 

Organic Compounds 

Benzene 104* 79* ') 
' 

1.1 0.10 u 0.10 u 0.14 4.9 

Carbon tetrachloride 0.5 u 0.25 u 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 
Chlorobenzene 1.2 0.40 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 
Chloroform 0.5 u 0.85 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 
1 ,2-Dichloroethane 2.5 1.30 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 

-~'J 1, 1-Dichloroethene 0.5 u 0.25 u 0.25 u 0.10 u 0.10U 0.10 u 0.10 u 
r~. \-, Methyl ethyl ketone 5.0U 2.5U 2.5 u 1.0 u 1.0 u 1.0 u 1.0 u 

Tetrachloroethene 0.5 u 0.25 u 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 
Trichloroethene 0.5 u 0.25 u 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 
Vinyl chloride 0.5 u 0.25 u 0.25 u 0.10 u 0.10 u 0.10 u 0.10 u 

* Sample diluted at 1: 1000 for benzene analysis 
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TABLE3 
TCLP VOLATILE ORGANIC ANALYTICAL DATA SUMMARY (Page 2 of 2) 

' A.T. Kearney TK-59-2 TK-59-3 TK-322-1 DES-1 DES-2 DES-3 S38-l 
Sample Number 

Remarks Diluted 1:20 Diluted 1:20 Diluted 1:20 Diluted 1:20 Diluted 1:50 Diluted 1: 1000 Diluted 1:20 

Matrix waste waste waste waste waste waste waste 

TCLP Volatile mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 
Organic Compounds 

Benzene 4.7 0.10 u 0.10 u 6.6* 3.6 1490** 0.38 

Carbon tetrachloride 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 5.0 u 0.10 u 
Chlorobenzene 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 62 0.10 u 

Chloroform 0.10 u 0.10U 0.10 u 0.10 u 0.25 u 5.0U ' 0.10 u 

1 ,2-Dichloroethane 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 25 0.10 u 

1, 1-Dichloroethene 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 5.0 u 0.10 u 

Methyl ethyl ketone 1.0 u 1.0 u 1.0 u 1.0 u 2.5 u 305** 1.0 u 

Tetrachloroethene 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 5.0 u 0.10 u 

Trichloroethene 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 5.0 u 0.10 u 

Vinyl chloride 0.10 u 0.10 u 0.10 u 0.10 u 0.25 u 5.0U 0.10 u 

*Sample diluted at 1: 100 for Benzene analysis 
**Sample diluted at 1:5000 for Benzene and Methyl ethyl ketone analysis 
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TABLE4 
INORGANIC ANALYTICAL RESULTS SUMMARY 

A.T. Kearney Sample FB-1 TK-55-1 TK-55-2 TK-55-3 TK-59-1 TK-59-2 TK-59-3 
Number 

Remarks Field Blank* 

Matrix D.!. Water Waste Waste Waste Waste Waste Waste 

TCLP Metals ug/1 ug/1 ug/1 ug/1 ug/1 ug/1 ug/1 

('[ Arsenic 1.6 50 u 50 u 50 u 50 u 50 u 50 u 
'-j Barium 3.0 u 491 385 100 u 107 119 100 u 

r~- Lc Cadmium 1.0 u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 

Chromium 2.0U 74.7 9.7 5.0 u 5.0U 6.6 9 

Lead 50 u 59.1 50 u 50 u 50 u 50 u 50 u 

· Mercury 0.10 u 0.61 0.50 u 0.50 u 0.50U 4.8 0.50 u 

Selenium 3.6 20.2 20.0 10.7 u 57.2 57.5 18.2 

Silver 2.0U 7.7 5.0 u 5.0 u 5.0U 5.0 u 5.0 u 

* Aoalyzed for Total Metals 
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APPENDIX A 

PHOTOGRAPHIC LOG 





Photo No.: 1 
Date: 07/28/97 

Description: 

Time: 1047 
Direction: WNW 

Close view of sample location TK-59-1 at Tank 59. Note the spigot at the 

base of the piping, which was used to collect waste sample (TK-59-1) and 

duplicate sample (TK-59-2), directly into sampling containers. Tank 59 is a 

wastewater storage tank located in the southeast portion of the facility. 

A-1 



Photo No.: 2 Time: 1048 
Date: 07/28/97 Direction: NW 

Description: View of sample location TK-59-3, east ofTank 59. TK-59-3 was collected 
from the sump-like pool in the foreground of the photograph. The "Tank 59 
Sump" denoted in the facility diagrams is shown in the background portion 
of the photograph. 
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Photo No.: 3 Time: 1130 
Date: 07/28/97 Direction: NW 

Description: View of the Overflow Pit, where samples OP-1 and OP-2 were collected. 
The samples were collected using an extension pole and sampling beaker, 
along the concrete wall on the right side of the photograph. 
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Photo No.: 4 Time: 1130 

Date: 07/28/97 Direction: WNW 

Description: Expanded view of Overflow Pit contents. Note the heavy, black oily 

material within this unit. 
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Photo No.: 5 
Date: 07/28/97 

Description: 

Time: 1215 
Direction: W 

View of liquid/spill area located within the containment area associated 
with Tank 55. Samples TK-55-1, TK-55-2 and TK-55-3 were collected 
from the pooled liquid and black residue shown on the left side of the 
photograph. 

A-5 



Photo No.: 6 Time: 1215 
Date: 07/28/97 Direction: E 

Description: Close view of a liquid/spill area located within the containment area 
associated with Tank 55 . This area is approximately 30-40 feet east of the 
area where TK-55-1, TK-55-2 and TK-55-3 were collected. 

A-6 



Photo No.: 7 Time: 1300 
Date: 07/28/97 Direction: W 

Description: Expanded view of the northern portion of the Tank 55 containment area. 
The dumpsters were used to contain soils and gravels collected from 
contaminated material cleanup within the Tank 55 area and reportedly will 
be disposed off-site. 
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------ --- ----

Photo No.: 8 Time: 1430 
Date: 07/28/97 Direction: SE 

Description: Close view of the Desalter Tank wastewater eftluent piping and the 
collection location for sample DES-1. 
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Photo No.: 9 Time: 1433 

Date: 07/28/97 Direction: SW 

Description: Close view of Desalter Tank effluent piping for hi-phasic material transfer. 

The piping was used to collect both the emulsion (rag layer) and the oil 

phase contents of the tank, designated as samples DES-2 and DES-3, 

respective! y. 
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Photo No.: 10 Time: 1447 
Date: 07/28/97 Direction: S 

Description: Expanded view of the sample collection location at Tank 322/323 area (TK-
322-1). The sample was collected from oily material located underneath the 
piping at the base of the photograph. 
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Photo No.: 11 Time: 1515 

Date: 07/28/97 Direction: W 

Description: Close view of the valve at the base of Tank 29, at the location where sample 

TK-29-B 1 was collected. Note the oil sheen on the liquid on ground 

surface. 
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Photo No.: 12 Time: 1610 
Date: 07/28/97 Direction: WSW 

Description: View of the cover of Sump 38. Sample S-38-1 was collected through an 
access point within the cover. The unit is a subgrade liquid collection and 
transfer sump. 
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FIELD LOG 





Reorder part # 
Phone# 800-241-6401 
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Sin.! D 
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CURVE FORMULAS 

R=Tcot.~I 

- so 
R -Sin.! D 

Chord Ud. =chord! 
~ 

I 
No. chords= D 

Sin. t D so t:n ; I 
E=Rex.sec! I 
E=Ttan1! Tan. def. =}chord de£. 

The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve. very nearly. 

To find angle for a given distance and deflection. 
Rule 1. Multiply the given distance by .0174-5 (def. for 1° (or 1 ft.) 

and divide given deflection by the product. 
Rule 2. Multiply ginn deflection by S7·3o and divide the product by 

the given distance. 
To find deflection for a given angle and distance. Multiply the angle 

by .01745, and the product by the distance. 

GENERAL DATA 
RIGHT ANGLE TRIANGLES. Square the altitudl', divide by lwke the 
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LEVELING. The correction for curvature and refraction, in feet 
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rection is negative. 
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TRIGONOMETRIC FOFIMOI.AS 

~~~ A:~ACa 
b c b c b t 

Right Triangle ' Oblique Triangles 
Solution of Right Triangles 

.a b nbc a For Angle A. sm = - , cos= - , tan= -
1 

, cot = - , sec = -1 , cosec = -c c 1 n ' n 
Given 
a, b 

a, ' 

A, a 

A, b 

A, r 

Given 
A, 11, a 

A, a, h 

a, b, C 

ReltUired 
A, B ,c 

,, .~~-,-/! 

tan A=-= cot JJ c = Vft2 + 62 = n -11 +-b I v (t2 

A, IJ, !1 I sin A= ~=cosl-/,b=v'(c+aJ"(c-"-a) 
a 

I~ 
c\}1-;;-

JJ, b, c 

1/, 1r, c 

J1=90°-A, 11 = acotA,c= -.~-.-
sin -'1 

b 
iJ=~J0°-A,n = htan A,c= ~~1-cos ~ 

11, a, b I lJ = 90°-A, It = c sin A, b = c cos A 
Solution of Oblique Triangles 

Re11uired I a sin J/ a sin (} 
b, c, (J h = sin A' (J = 180o-(A +H), c = sin .-1 

fl, l~, c 

.4, II, c 

sin II= II si; A ,C = 180°--(A T B), c = 
1:~!"J 

A i-- H--" 180o- (!,tan ~(A-B) (It-b) tan i <;+B), a+ 
tt sin U . 

c~-

sin A 

a+b +c . 1 _ J~-lJ)(J~-c) 
11 , b, c I A,H,UI •=--,,-,sm2A- be 

sin 1 B= ~{-~-- a)(.~ c), C= 180°-(A+lJ) 
' a c . ' I '-•+ •+• ••• - .,.,. •H• '"' ,, a, , c rt'a - 2 • 

11 c sin A 
A, b, c Area art'a = --2 

a~ sin 11 sin U 
A,B, (',a Area area 2 sin A 

REDUCTION TO HORIZONTAL 
Horizontal distance""' Slope distance multiplied by the 
cosine of the vertical angle. Thus; slope distance -319.4 rt. 
Vert. angle- 5° 10'. Since cos 5° IO'::o.IJ959, horizontal 

e:: distance-319.4 ,. ,9959=318.09 ft. p: Horizontal distance also- Slope distance minus slope 
distance times (1- cosine of vertical amde). With the 
same figures as in the preceding example, the follow· 

Horizontal distance inll result is obtained. Cosine 5o 10' .0059.1-.9959=JXHI. 319.4Y .01.141 = 1.31. 319.4-1.31 =::318.09 ft. 
When the rise is known, the horizontal distance is approximately the slope dist· 

a nee less the square of the rise divided by twice the slope distance. Thus: ri,se=l4 ft., 
slope distance~302.6 rt. Horizontal distance=302.6-~-302.6-0.32~302.28 ft. 2 X 3(12.6 





SHE-SPECIFIC SAMPLING AND ANALYSIS PLAN 
WASTE SAMPLING 

Clark Refining and Marketing, Inc. 
Blue Island, Illinois 

EPA ID NO. ILD005109822 

The following constitutes the Site-Specific Sampling and Analysis Plan (SAP) for waste 

sampling to be performed at the Clark Refining and Marketing, Inc. (Clark) facility in Blue 

Island, Illinois. The sampling activities will be conducted on July 28, 1997. 

This SAP will be used in conjunction with A.T. Kearney's, U.S. EPA-approved Region 5 Generic 

Quality Assurance Project Plan (QAPP) for Sampling Operations, dated January 1995. The A.T. 

Kearney Sampling Team has selected Interteck Testing Services of Richardson, Texas to perform 

the analyses required under this SAP. Interteck Testing Services is a Kearney Team 

subcontractor. 

Purpose and Objective 

This SAP has been prepared to allow for the collection and analysis of waste samples at the 

Clark site. The waste samples will be collected from various locations throughout the facility, as 

directed by Mr. Allen Wojtas, the U.S. EPA Region 5 Technical Contact for this sampling event. 

The samples will be analyzed by Interteck Testing Services using the Toxicity Characteristics 

Leaching Procedure (TCLP) for volatile organic compounds (VOCs) and metals, and pH to aid 

in determining if the materials can potentially be classified as toxic hazardous wastes. 

Background Information 

Clark operates an oil refinery that processes up to 70,000 barrels of crude oil per day. The 

principal products include gasoline, liquid petroleum gas, heating fuel, jet fuel, diesel fuel and 

asphalt. The site is located at 13100 S. Kedzie Avenue, Blue Island, Illinois, approximately 15 

miles south of downtown Chicago. Pollution control, and waste generation and management 

operations are regulated by U.S. EPA and Illinois EPA (IEPA) environmental permits and 

regulations. 

Several processes are know to generate characteristic and/or listed hazardous waste at the Clark 

facility. These processes and associated waste codes include, but are not limited to, crude 

distillation (0001, 0018), fluid catalytic cracking (0002), HF alkylation (0002), hydrocracking 

(0001, 0003), catalyst regeneration (0001), wastewater treatment and collection (0018, F037, 

F038, K048, K049, KOSI) and miscellaneous smaller processes (primarily 0001, 0002, 0008, 

0018). 
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The National Enforcement Investigations Center (NEIC) of U.S. EPA conducted a multi-media 

inspection of the Clark facility during the week of March 2, 1997. At the time of the inspection, 

possible violations were reportedly identified which involved the suspected illegal discharge, 

storage and/or disposal of potentially hazardous waste (untreated refinery process wastewaters) 

into secondary containment of several tanks. Additional sampling will be conducted during the 

subject sampling event to verify the assumption that hazardous wastes are being illegally stored 

and/or disposed at the Clark facility. 

Desalter Tank Sampling 

The Kearney Team will obtain one field sample from each of the three sampling taps at the 

Desalter Tank. It is expected that the samples will be crude oil, rag layer and the third will be 

wastewater. Sample aliquots will be obtained by filling the appropriate sample containers 

directly from the sampling taps over a bucket to contain any spillage. The resulting samples will 

be analyzed for TCLP VOCs. The crude oil, rag layer and wastewater will be considered to be 

three different matrices for determining appropriate quality control (QC) samples. Additional 

discussion of the collection of QC samples is provided below. 

Tank 28 and 29 Area Sampling 

One field sample will be obtained from the valve at the bottom of Tank 29 which was observed 

to be leaking onto the ground in the containment area. A second field sample will be obtained 

from the valve at Tank 28. The sample aliquots will be obtained by filling the appropriate 

sample containers directly from the valves over a bucket to contain any spillage. The resulting 

samples will be analyzed for TCLP VOCs and pH. Due to the very short holding time for pH 

analysis, these will be the final samples obtained during the sampling event. 

In addition, if pooled liquid material is observed on the ground below the valve at Tank 29, a 

sample of the leaked material will be collected. Dependent upon the amount of pooled material, 

the sample aliquots will be obtained either directly into the appropriate sample containers or, if 

necessary, by using a disposable polypropylene beaker. The resulting sample will be analyzed 

for TCLP VOCs. 

The three samples discussed above will be considered to be of the same matrix for determining 

appropriate QC samples. Additional discussion of the collection of QC samples is provided 

below. 

Tanks 322 and 323 Containment Area 

The containment area for Tanks 322 and 323 will be visually inspected to locate spilled 

petroleum material. If oily liquid is present in the containment area, one field sample will be 

taken. Depending upon the amount and location of the material, sample aliquots will be obtained 

either directly into the appropriate sample containers, or, if necessary, by using a disposable 
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polypropylene beaker attached to a handle. The resulting sample will be analyzed for TCLP 

VOCs. 

Tank 59 Area Sampling 

The area surrounding the Tank 59 swnp will be visually inspected to locate areas of spillage of 

petroleum materials. If oily material is located in the area, up to two field samples will be 

obtained dependent upon the phases of spilled material present. Sample aliquots of spilled liquid 

phase waste will be obtained either directly into the appropriate sample containers or, if 

necessary, by using a disposable polypropylene beaker. The method of sample collection will be 

determined based on the amount and location of the spilled material. If solid or sludge-like 

spilled material is also found, sample aliquots of these solids will also be obtained. The solid 

materials will be transferred directly into appropriate sample containers using a stainless steel 

spoon. The resulting samples will be analyzed for TCLP VOCs and TCLP metals. 

In addition, one field sample will be obtained from the influent sample tap on Tank 59. The 

sample aliquots will be obtained by filling the appropriate sample containers directly from the 

valve over a bucket to contain any spillage. The resulting sample will be analyzed for TCLP 

VOCs and TCLP metals. 

The overflow pit adjacent to the Tank 59 swnp area will be visually inspected to locate areas of 

spillage of petroleum materials. If oily material is located in the area, up to two field samples 

will be obtained dependent upon the phases of spilled material present. Sample aliquots of 

spilled liquid and/or solid phase wastes will most likely be obtained using a disposable 

polypropylene beaker attached to a handle. The resulting samples will be analyzed for TCLP 

VOCs. 

For the purposes of determining appropriate QC samples, the liquid spilled materials samples 

and tap samples obtained in the Tank 59 area will be considered to be of the same matrix, and 

solid spilled materials samples of a second matrix. Additional discussion of the collection of QC 

samples is provided below. 

Tank 55 Outfall Area 

The area directly beneath the iron pipe attached to Tank 55 which discharges to the associated 

dike will be visually inspected to locate areas of spillage of petroleum materials. If oily material 

is located in the area, up to two field samples will be obtained dependent upon the phases of 

spilled material present. Sample aliquots of spilled liquid phase waste will be obtained either 

directly into the appropriate sample container or, if necessary, by using a disposable 

polypropylene beaker. The method of sample collection will be determined based on the amount 

and location of the spilled material. If solid or sludge-like spilled material is also found, sample 

aliquots of these solids will also be obtained. The solid materials will be transferred directly into 

appropriate sample containers using a stainless steel spoon. The resulting samples will be 

analyzed for TCLP VOCs and TCLP metals. 
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The liquid and solid materials will be considered to be two different matrices for determining 

appropriate QC samples. Additional discussion of the collection of QC samples is provided 

below. 

Junction Box 38 Sump 

The concrete sump associated with Junction Box 3 8 will be visually inspected to locate spilled 

petroleum material. One field sample will be obtained from the oily liquid material in the sump. 

Depending upon the amount and location of the material, sample aliquots will be obtained either 

directly into the appropriate sample container, or, if necessary, by using a disposable 

polypropylene beaker attached to a handle. The resulting sample will be analyzed for TCLP 

VOCs. 

Decontamination 

The sampling equipment (stainless steel spoons, polypropylene beakers, etc.) will be cleaned in 

the office, prior to field operations, using the procedure outline below, allowed to air dry, and 

will be wrapped in aluminum foil before being shipped to the facility. Field decontamination of 

sampling equipment, if required, will also follow the procedure outlined below. Clark 

representatives have preliminarily indicated that decontamination water can be appropriately 

handled for disposal on-site. 

The decontamination procedure will be: 

• Line the decontamination area with a sheet of polyethylene sheeting. 

• In a 5-gallon bucket, wash the equipment with an alconox and tap water mixture. 

• Rinse the equipment with deionized water, capturing any rinse water in a 5-gallon bucket. 

• Wipe the equipment clean with a paper towel. 

Quality Control Samples 

Matrix spike/matrix spike duplicates (MS/MSD) and a field duplicate will be collected for each 

matrix sampled. It is currently anticipated that oily liquid waste materials, solid/sludge-like 

materials, wastewaters and crude product will be considered as separate matrices. Final 

determinations as to appropriate matrix determinations will be made in the field based on sample 

consistency and source material information obtained in the field. Duplicate and MS/MSD 

sample locations for each matrix will be determined in the field based on the amount of material 

available for sampling at each location. 
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A field blank consisting of deionized water, will be obtained and analyzed for VOCs and metals. 

A trip blank will be included in each shipping cooler containing sample aliquots to be analyzed 

forVOCs. 

All quality control samples will be collected in accordance with the U.S. EPA-approved A.T. 

Kearney Generic QAPP. 

Sample Collection and Data Record 

The samples collected by A.T. Kearney will remain in the custody of the A.T. Kearney field 

personnel until relinquished for shipment to the analytical laboratory. The sample bottles will be 

appropriately labeled (label affixed directly on the face of the bottle) and tagged with sample 

tags. A chain-of-custody (COC) form will accompany the samples from the point of origin to the 

analytical laboratory. The samples will be collected in containers specified in Section 6 of the 

U.S. EPA approved A.T. Kearney Generic QAPP. This section also identifies preservation 

techniques. All samples will be collected in "certified-clean" sample containers obtained from 

the laboratory or an analytical supply vendor. 

In addition, A.T. Kearney will be equipped with sufficient appropriate sample containers and 

labels to provide facility representatives with split samples from each location to be sampled 

during this event. 

Analytical Reguirements 

The samples will be analyzed for the parameters specified under each sampling area above. 

TCLP VOCs analysis will be performed using the TCLP (SW-846 Method 1311) and SW-846 

Method 8240. The TCLP metals analysis will be performed using the TCLP (SW-846 Method 

1311) and the SW -846 Method 6010/7000 Series. The metals to be analyzed for are arsenic, 

barium, cadmium, chromium, lead, mercury, selenium and silver. The analytical and QA/QC 

requirements for the laboratory are outlined in the U.S. EPA-approved A.T. Kearney Generic 

QAPP. 

All samples will be shipped via overnight carrier in coolers to Interteck Testing Services (1089 

East Collins Boulevard, Richardson, Texas, Attention: Sample Control). 

Data Validation 

Analytical data will be generated by the subcontractor laboratory and provided to A. T. Kearney 

in conformance with CLP-like reporting protocols. The resulting data will undergo a l 00 percent 

data validation effort by a member of the Kearney Team, independent of the sampling team. 

This validation will be in conformance with the Functional Guidelines for Organic and Inorganic 

Data Validation. Specific data package and data validation requirements are outlined in the U.S. 

EPA-approved A.T. Kearney Generic QAPP. 
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Project Schedule and Report Deliverables 

The sampling activities will be performed on July 28, 1997. The samples will be analyzed on a 

rush schedule, with the full data package to be delivered by the laboratory within 14 days of 

sample receipt. A draft report which presents the fmdings of the field activities, sampling, 

analysis and validation will be generated within I 0 days of receiving the laboratory data package. 

If requested by the U.S. EPA Technical Contact, a final report will be submitted within five days 

of receiving U.S. EPA comments. The draft and final reports will include the information 

requested in the Technical Direction Memorandum dated July 15, 1997. 

Project Organization 

Mr. Brian Freeman is the EWAM for this project. Mr. Allen Wojtas is the U.S. EPA Technical 

Lead and RCRA representative for the site visit. The A.T. Kearney W AM for this project is Ms. 

, Patricia Brown-Derocher. The A.T. Kearney Technical Lead and Site Safety Officer for the site 

visit is Mr. Robert Young. Mr. John Koehnen of AT. Kearney will provide additional technical 

expertise in obtaining the waste samples. 

The laboratory for this project is the Interteck Testing Services in Richardson, Texas. Data 

validation will be performed by appropriately qualified members of the Kearney Team 

independent of sampling personnel. 
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SITE-SPECIFIC SAMPLING AND ANALYSIS PLAN 
WASTE SAMPLING 

CLARK REFINING AND MARKETING, INC., BLUE ISLAND, ILLINOIS 
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Mr. Brian Freeman 
U.S. EPA Environmental Protection Agency 
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Chicago, Illinois 60606 
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Contract Number 
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July 24, 1997 

Mr.Brian Freeman 
U.S. Environmental Protection Agency 

Region 5 o ·RE-8J 

77 West Jackson Boulevard 

Chicago, IL 60604 

A .T ;..·,.,,,.11<'1. 111, 

.!.!.} U t.'SI .·l da , l.\· 'tr<'t '/ 

(} JICtl_'..!ll. 1/Jn/11/.' ( !IJ(I I J(~ 

i 1.! (H8 1i Ill 

.; /.! _,_ .. _) (, .!UIJ Ft1x 

RZ2.ROS020.0 1.10.01.148 

Reference: EPA Contract No. 68-W4-0006; Work Assignment No. R05020; Clark 

Refining and Marketing, Inc.; Blue Island, Illinois; EPA ID No. 

ILD005109822; Site-Specific Field Sampling and Analysis Plan- Waste 

Sampling; Task 05 Deliverable 

Dear Mr. Freeman: 

Please find enclosed A.T. Kearney's Site-Specific Sampling and Analysis Plan (SAP) for 

sampling activities proposed at the Clark Refining and Marketing, Inc. (Clark) facility in 

Blue Island, Illinois. This SAP has been prepared according to your July 15, 1997 TDM and 

conversations with Mr. Allen Wojtas, U.S. EPA Region 5, the Technical Contact for this 

activity. The SAP allows for the collection and analysis of waste samples at the Clark site. 

The samples will be collected and analyzed for various combinations of pH, TCLP volatile 

organic compounds (VOCs) and TCLP metals. 

Please feel free to contact me or Mr. Robert Young, the A.T. Kearney Team Technical Lead 

at (312) 223-6237 ifyou have any questions. 

Si_ncerely, 

~<.J..A)~'-"-V 
Patricia Brown-Derocher 

Regional Manager 

cc: F. ]'Jorling, EPA Region 5 (w/out attachment) 

V'( Wojtas, EPA Region 5 

W. Jordan 
R. Young 
A. Williams 

c:\ehs\20\ id 148clk 
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1.0 Introduction 

The purpose of this investigation was to characterize the subsurface conditions 

and define the nature of contamination (if any) coming from a buried benzene line 

runnirtg through the 80s Tank Farm at the Clark Oil and Refining Corporation Blue 

Island Refinery in Blue Island, Illinois" The scope of the investigation included a 

reconnaissance of the area, subsurface exploration, field and laboratory testing of soil 

and gr;Jundwater, and evaluation of the laboratory data from the site. 

The investigation was conducted on June 30 and July 1. 1994. Black & Veatch 

Wr\Ste Science, Inc. starr directed the work. The Geoprobe® unit was provided by 

BurJ:ngton En,·ironmental. Environmental Moni:oring and Technologies, Inc. 

per formed the laboratory analyses. 

i .1 Investigation Procedures 

The investigation included collecting soil end groundwater samples at 7 locations 

in the 80s Tank Farm area. All samples were analyzed for the presence of benzene, 

ethylbenzene, toluene and xylene (BETX). Procedures outlined in the sampling plan 

for the investigation were followed to collect the samples. A copy of the sampling 

plan is provided in Appendix A 

1.2 Site Location and Background 

A description of the site. and the background of this project are provided in the 

sampling plan (Appendix A). 

The geology of the Blue Island area consists of unconsolidated glacial and lake 

deposits over Silurian bedrock. The unconsolidated materials in the vicinity of the 

refinery range from 25 to 40 feet thick and are comprised of silt, clay, and sand. In 

general, the surface of the site is underiain by fill that consists of dark brown silt and 

clayey silt, or light gray and brown sand. The fill is encountered as deep as 9 feet 

below grade. Glacial tills comprised of tight silts and clays are encountered between 

8 and 14 feet below grade. A highly organic peat layer occurs at some locations 

between the fill and glacial till. The peat layer ranges from approximately 4 inches 

to 2 feet thick. Sands and gravels with numerous limestone fragments are 

encounterc l beneath the glacial till (14 feet below grade). Bedrock, composed of 

SiluriJn dolomite is encountered between 25 and 40 feet below grade at the refinery. 
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-variable subsurface condttions combined with the presence of manmade 

structures creates complex hydrogeologic conditions at the site. Localized perched 

groundwater occurs throughout the rt::gion. Perched groundwater is encountered 

within a few feet of the ground surface in the vicinity of the site. The lateral extent 

of perched groundwate, beneath the site is unknown. A shallow groundwater aquifer 

occurs in the unconsolidated soils beneath the glacial till. Water kvels in the shallow 

aquifer occur between 12 and 30 feet below grade. Groundwater levels measured in 

thrt~c shtlilow aquifer wells (installed by USGS) at the refinery suggest a southeastern 

tlow direction towards the C:dumet Sag Channel. The hydrogeologic relationship 

between the Channel anu the shallow aquifer is unknown. 

Bedrock aquifers in the Blue Island area are used as a source of water for 

municipal wells. There are 3 manicipal wells used by the City of Blue Island 

approximately 2 to 3 miles east of the refinery. 

1.3 Deviations from Proposed Plan 

Field conditions necessitated some changes to the original sampling plan for the 

project. The original sampling plan called for three samples to be collected from 

each sampling Jocatior: as follows: 

• First fluid encountered. 

Subsurface soil sample collected at 3 feet below ground surface. 

• Second fluid encountered. 

The purpose of collecting a shallow and deep tluid sample was to determine if a light 

p_ll.l.l::<l~()~2J2.bA"S§~Jj_q_\li<:iJLNAPL) is present on the shallow water bearing unit in 

the area. If an LNAPL was encountered, the material would be sampled to evaluate 

its composition. Then, deeper groundwater beneath the LNAPL would be sampled 

to determine if a dissolved phase of the LNAPL was present in the groundwater. At 

most locations, the presence of an LNAPL was not detected, so it was not necessary 

to coilect a deep groundwater sample. At these locations, only a shallow 

groundwater sample was collected since potential groundwater contamination at the 

site would most likely occur in the shallow portion of the uppermost water bearing 

unit. The Geoprobe® used at the site was not capable of collecting groundwater 

samples from discrete intervals since water could flow freely down the probe as the 

probe advanced; therefore, discrete groundwater samples from deeper intervals would 
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not necessarily be representative of conditions of that interval. ln most cases, shallow 

and deep groundw:Jtcr samples from the uppermost water bearing unit would have 

been redundant since the results would have been from the same groundwater. 

Groundwater samples were nm collected from two sampling locations 

(Locations 3 and 6) since groundwater was not encountered during probing. At these 

location:>, a deeper soii sample '>'i<lS collected as a substitute for the groundwater 

sample. The deeper soil sample was collected to evaluate the vertical extent of soil 

con tJ n1ination. 

Another change created by field conditions was a modification in the method of 

preservation of groundwater samples. All groundwater samples were to be preserved 

with hydrochloric aCJd (HC!) and placed on ice immediately after collection. The first 

few groundwater samples reacted with the HCl when placed in the VOA vials 

preventing the sample from having zero headspace. The analytical laboratory was 

notified of the problem. The laboratory representative directed the field staff to 

collect the groundwater samples without HCl as a preservative. The absence of HCJ 

prcserva tive was noted with each sample so that laboratory holding times would not 

be exceeded. 

An addition to the sampling plan was made at Location 1 where a temporary 

well was installed to determine if an LNAPL was present at this location. The 

procedures and results of this action are presented in Section 2.0. 
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2.0 Analytical Results 

This section summarizes observations and analytical results for each of the 

s;1mpling locations. All analytical results are presented in Table 2-L Appendix B 

contains analytical data returned from the laboratory. 

I. ;cation 1 

Locatilln 1 is the oc: 1v sc.m?ling location outside the 80s Tank Farm berm an~a. 

Location 1 is adjacent to the benzene line and approximately 55 feet west of the 

ladder post on the south side of the vapor sphere. The purpose of sampling at this 

locati~n was to determine if soil or groundwater has been contafTlinated by the 

benzene line before the line enters the 80s Tank Farm. One shallow soil sample 

(2-4 ket bgs) and two groundwater samples were collected at Location 1. Soil in the 

sampling interval had a strong hydrocarbon odor, and P!D measurements on the soil 

were as high as 200 jJ;'t'1. Measurements with the Gastech indicated benzene 

concent;ation> in excess of 60 ppn1. The concentration of benzene in the shallow soil 

sample was 112 ppm. T<1e total BETX concentration in this sau.ple was 124 ppm. 

Groundwater was encounted during probing at Location 1 at approximately 

LS feet bgs. A sample of this shallow groundwater had a benzene concentration of 

500 ppm. The total BETX concentration in the shallow groundwater sample at 

Location 1 was 518 ppm. To d~termine if an LNAPL was present on the shallow 

groundwater surface, a 40 miliiliter (mi) vial was partially filled and left undisturbed 

for approxin1Jtely five minutes. At the end of five minutes, there appeared to be 

some phase separation of the liquid in the vial, with a 1 to 2 ~,-,i!iimeter layer 

occurring on top of the liquid. The probe at Location 1 was extended to 

approximately 12 feet bgs and a 1 inch diameter PVC screen (with 0.01 inch slots) 

was placed in the hole. This screen was exposed to the formation from 2.5 to 

1 L5 feet bgs. This temporary well was left overnight in an attempt to observe 

whether an LNAPL was present at this location. The following day, a flexible piece 

of clear Tygon tubing was lowered into the temporary well and retrieved to observe 

the static t1uid present. Phase separated liquids were not observed in the tube, but 

vapors were observed emanating from the well when it was first opened. A downhole 

measurement of the air in the well using a Gastech exceeded the filter limit of 

60 ppm for benzene. CGntents of the tube lowered into the well were poured into 
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Sample No. 

1-Soii-Sh 

1-SGW 

I ,-=· 
1-DGW 

2-Soil-Sh 

-·~ 

2-SGW 

3-Soii-Sh 

~ 

~~3-Soii-Dp 

i 4-Soil 

4-SGW 

5-Soil-Sh 

5-SGW 

6-Soii-Sh 

ll 

- 111111111 - - - - me2~ - 11111111111 - - 11111111111 

-

Sample Location 

Shallow soil from outside 

(south) the 80s Tank Farm. 

Shallow groundwater from 

Location 1. 

Deep brroundwaler from 

Location 1. 
. ·. 

Shallow soil from southeast 

cC1rn::r of 80s Tank Farm. 

Shallow groundwater from 

Location 2. 

Shallow soil from east-

central portion of 80s Tank 

Farm. 

Deep soil from Location 3 

(9-10'). 

Shallow soil from northeast 

portion .of 80s Tank Farm. 

Shallow groundwater from 

Location 4. 

Shallow soil from 

southwest portion of 80s 

Tank Farm. 

Shallow groundwater from 

Location 5. 

Shallow soil from west-

central portion of 80.~ Ti!nk 

Farm. 

Sample Identification and Analytical Summary 

80s Tank Farm Investigation 

Clark Oil and Refining Corporation 

Benzene Ethylbcnzcne Toluene 

Matrix Concentration Concentration Concentration 

Soil 122 0.571 0.498 

Groundwater 500 2.~1 1.5 

Groundwater 398 0.118 3.0 

Soil 0.007 ND 0.005 

Groundwater 0.004 ND NO 

Soil 125 11.4 .14.1 

Soil 0.534 O.ot5 0.073 

Soil 0.003 0.019 0.004 

Groundv.,'ater 0.002 O.fl11 0.003 

Soil 0.2S 25.7 65 .. ' 

Groundwater I 0.233 0.115 0.493 

Soil 164 2.76 5.59 

Xylene 
Concentration 

1.53 

14.2 

0.547 

ND 

ND 

.J9.7 

O.o95 

0.071 

0.041 

lOG 

0.59K 

9.74 

- - 11111111111 

Toto! 
!lET X 
----
12-.1 

518 

402 

0.012 

0.004 

220 

0.717 

0.097 

0.057 

2114 

~~ 
182 

-
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-----Table L·l (Contmued) 
Sample Identification and Analytical Summmy 

80s Tank Farm Investigation 

Clark Oil and Refining Corporation 

1!1111111 

Benzene Toluene 

1111111111111 111111111111 1111111111111 rnJIIII 

Xyl~nc Total r Sample No. Sample L.ocation Matrix Concentration oncentration 
~thylbcnzenc 

Conc~nlration Concentration BETX 

6-Soii-Dp Deep soil from Location(, Soil 32.1 0.015 ().(15·1 0.032 32.2 

(9-11 '). 

7-Soii ShJ.IJow soil from Soil 0.2R 25.7 65.5 1[)(, 204 

norlhwc.'.t portion nf 80s 

Tank Farm. 

7-SGW Shallow groundwater frnm GrounJw<Jtcr 21.4 40.8 102 29.4 194 

r~" w"'''"' 
All results arc in parts per million (ppm). 

The detection limit for each BETX compound was 0.001 ppm. 

/ All shallow soil samples are from 2-4 foot interval. Intervals for dee_p_ so_t~am~~~s a::_ includc~~n t~tab~~_:_ 
------ ·--
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40 ml vials for groundwater sampling. This groundwater sample was labelled as 1-

DGW (deep groundwater) and submitted for analysis. The temporary well materials 

were pulled from the hole and disposed of with the rest of the investigation derived 

waste. The hole was filled with bentonite. The concentration of benzene in 1-DGW 

was 398 ppm. The total BETX concentration in this sample was 402 ppm. 

Location 2 

Location 2 was placed in the southeast corner of the 80s Tank Farm in the cell 

containing Tank 85. One shallow soil sample and one shallow groundwater sample 

were collected from Location 2. The shallow soil sample was collected from the 2-4 

foot bgs interval. Groundwater, which was encountered between 1 and 2 feet below 

the surface, was collected from the probe used to collect the soil sample. Soil at the 

surface and from the sampling interval was stained (black) and had a hydrocarbon 

odor. In addition, the groundwater sample was opaque. 

The shallow soil sample at Location 2 (2-Soii-Sh) had a benzene concentration 

of 0.007 ppm. The total BETX concentration of the soil sample was 0.012 ppm. Th:: 

shallow groundwater sample at Location 2 (2-SGW) had a benzene concentr?.tion of 

0.004 ppm and a total BETX concentration of 0.004 ppm. 

Location 3 

Location 3 was placed in the east-central portion of the 80s Tank Farm in the 

cell containing Tank 83. The location was approximately 5 feet east of the benzene 

line. One shallow and one deep soil sample were collected from Location 3. 

Groundwater was not encountered while probing Location 3. Furthermore, 

groundwater did not accumulate in the probe after approximately 30 minutes. A 

deep soil sample (9-10 feet bgs) was collected at Location 3 as a substitute for a 

groundwater sample at this location. The chosen interval for the deep soil sample 

was determined based on subsurface conditions, to evaluate the vertical extent of 

observed contamination. 

Soil from the shallow soil sample interval (2-4 feet bgs) was stained and had a 

hydrocarbon odor. PID measurements from the probe hole were as high as 160 ppm. 

Gastech measurements indicated benzene concentrations in excess of 60 ppm, xyiene 

concentrations in excess of250 ppm and toluene concentrations in excess of 100 ppm. 

At approxirnately 10 feet bgs, probing became more difficult as tight cohesive soils 

(silt and clay) were encountered. A stained layer of organic material with a 
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hydrocarbon odor, was present immediately above these cohesive soils. The deep soil 

sample from Location 3 was collected from this transition interval. 

The shallow soil sample from Location 3 (3-Soil-Sh) had a benzene concentration 

of 125 ppm, and a total BETX concentration of 220 ppm. The deep soil sample 

from Location 3 (3-Soii-Dp) had a benzene concentration of 0.534 ppm and a total 

BETX concentration of 0.717 ppm. 

Location 4 

Location 4 was placed in the northeast portion of the 80s Tank Farm in the cell 

containing Tank 81. Location 4 was close to the area where benzene was first 

encountered during a previous excavation (Appendix A). One shallow soil sample 

and one shallow groundwater sample were collected from this location. A deep 

groundwater sample was attempted at Location 4, but flowing silts and sands entered 

the perforations in the geoprobe and prevented the collection of a representative 

sample. 

The shallow soil sample from Location 4 ( 4-Soil) had a benzene concentration 

of 0.003 ppm. The total BETX concentration in the sample was 0.097 ppm. The 

shallow groundwater sample from Location 4 ( 4-SGW) had a benzene concentration 

of 0.002 ppm and a total BETX concentration of 0.057 ppm. Concentrations of 

5 ppm or less were detected by air monitoring instruments during probing. A tight 

cohesive unit (silt and clay) was encountered at approximately 10 feet bgs. 

Location 5 

Location 5 was placed in the southwest portion of the 80s Tank Farm in the cell 

containing Tank 86. One shallow soil sample and one shallow groundwater sample 

were collected from this location. The shallow soil sample (5-Soil-Sh) had a benzene 

concentration of 6.28 ppm and a total BETX concentration of 204 ppm. 

Ethylbenzene, toluene, and xylene were detected at concentrations of 25.7 ppm, 

65.5 ppm, and 106 ppm, respectively. The shallow groundwater sample (5-SGW) had 

a benzene concentration of 0.233 ppm and a total BETX concentration of 0.995 ppm. 

Ethylbenzene, toluene, and xylene were detected in 5-SGW at concentrations of 

0.115 ppm, 0.493 ppm and 0.598 ppm, respectively. 
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l,cJc:njon 6 

Location 6 was placed in the west-central portion of the 80s Tank Farm in the 

cell containing Tank 84. The location was approximately 10 feet west of the benzene 

line. One shallow and one deep soil sample were collected from Location 6. As with 

Location 3, which was also in the central portion of the 80s Tank Farm, groundwater 

was not encountered while probing to a total depth of 15 feet bgs. Futhermroe, 

groundwater did not accumulate in the probe after an hour. A deep soil sample 

(9-11 feet bgs) was collected as a substitute for a groundwater sample at this location. 

The chosen interval for the deep soil sample was determined based on subsurface 

conditions to evaluate the vertical extent of any contamination detected. 

Soii from the shallow soil sample interval at Location 6 (2-4 feet bgs) was stained 

(black; and had a hydrocarbon odor. PID measurements from retrieved soil were as 

high as 160 ppm. The probe met some resistance at approximately 11 feet bgs as it 

entered a tight cohesive layer of silt and clay. The deep soil sample at Location 6 

(6-Soii-Dp) was collected from a visibly stained interval above the cohesive layer 

(9-9.5 feet bgs). Soil from the deep interval had a hydrocarbon odor, and P!D 

measurements on the soil were 50 ppm. 

The shallow soil sample (6-Soii-Sh) had a benzene concentration of 164 ppm 

and a total BETX concentration of 182 ppm. The deep soil sample (6-Soil-Dp) had 

a benzene concentration of 32.1 ppm and a total BETX concentration of 32.2 ppm. 

Location 7 

Location 7 was placed in the northwest portion of the 80s Tank Farm in the cell 

containing Tank 82. One shallow soil sample and one shallow groundwater sample 

were collected from Location 7. The shallow soil sample (7-Soil) had a benzene 

concentration of 6.28. The total BETX concentration was 204 ppm. The 

concentrations of ethylbenzene, toluene, and xylene in this shallow soil sample were 

25.7 ppm, 65.5 ppm, and 106 ppm, respectively. The shallow groundwater sample at 

Location 7 (7-SGW) had a benzene concentration of 21.4 ppm and a total BETX 

concentration of 194 ppm. Ethylbenzene, toluene, and xylene were detected at 

concentrations of 40.8 ppm, 102 ppm, and 29.4 ppm, respectively, in the groundwater 

sample. In addition, a sheen was observed on the shallow groundwater sample from 

Location 7. 
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3.0 Summary 

The purpose Jf this investigation W8S to characterize the subsurface conditions 

and define the nal ure of contamination (if any) coming irom a buried benzene line 

running through t:1e 80s Tank Farm at the Clark Oil and Refining Corporation Blue 

bland Refinery. The investigation included a reconnaissance of the area, subsurface 

exploration, field and laboratory testing of soil and groundwater, and evaluation of 

the laboratory data from the site. 

A total of 15 samples, 9 soil and 6 groundwater, were collected from 7 sampling 

locations as depicted on Figure 1·2 in Appendi.x A. The samples were collected using 

a Geoprobe®. Sample locations and results, visual observations made in the field, 

and monitoring results are presented in Section 2.0. All samples were analyzed for 

BETX compounds, with benzene being the primary contaminant of concern. 

Benzene was detected in. all soil and groundwater samples. 

The concentration of benzene in soil samples ranged from 0.003 ppm (the 

shallow soil sample from location 4) to 164 ppm (the shallows sample from Location 

6). The highest concentrations of benzene in soil were present at locations 1, 3, and 

6. Of all of the sample locations, these three sampling locations were closest to the 

buried benzene line. Location 1 was adjacent to the benzene line outside the bermed 

area for the 80s Tank Farm. Locations 3 and 6 both occur in the center cell of the 

bermed area, adjacent to the benzene line. Locations 2, 4, 5, and 7 were located 

close to the corners of the 80s Tank Farm to evaluate the extent of contamination 

within the bermed area. Benzene concentrations in soil samples from these locations 

were significantly lower than the concentrations found in soil samples from Locations 

1, 3, and 6. BETX compounds other than benzene were also detected in most soil 

near the benzene line. Higher concentrations of ETX compounds occurred in soil 

at Locations 3, 5. 6, and 7. Concentrations of BETX compounds in soil were 

relatively low in the samples from Locations 2 and 4 which were located in the 

corners (northeast and southeast) of the 80s Tank Farm. Furthermore, soil 

contamination concentrations decreased with depth. 

The concentration of benzene in groundwater ranged from 0.002 ppm (Location 

4) to 500 ppm (Location 1). The highest concentrations of benzene in groundwater 

were detected in samples from Locations 1, 5, and 7. These locations also had 

relatively high levels of soil contamination. At Locations 3 and 6 (both in the center 

cell of the berrned area) groundwater did not accumulate during probing. BETX 
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compounds other titan benzene were also detected in most groundwater samples 

(except Location 2). Location 1 had the highest levels of benzene contamination in 

the groundwater. However. the concentrations of the ETX compounds at this 

location were not in the same proportion when compared to other groundwater 

sampling results. 

During pro bing, some characteristics of the subsurface conditions beneath the 80s 

Tank Farm were observed. Generally, groundwater was encountered at a depth of 

2 to 3 feet below the ground surface, except at Locations 3 and 6 where groundwater 

did not accumulate. Stained soil was observed and a hydrocarbon odor was smelled, 

or Jetected with air monitoring instruments, at most locations. A relatively tight 

cohesive layer comprised of silt and clay was encountered at many locations between 

9 and 11 feet bgs. Soils immediately above this cohesive layer were stained and had 

a hydrocarbon odor. This cohesive layer may be inhibiting downward migration of 

contamination. There is some e'idence that an LNAPL may be present on the 

groundwater in the vicinity of Location 1; however, attempts to verify the presence 

of an LNAPL were inconclusive (see Section 2.0). In addition, a sheen was observed 

on the groundwater sample at Location 7. 
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1.1 SCOPE OW WORK 

SECTION 1 
INTRODUCTION 

Metcalf & Eddy, Incorporated (M&E) was issued a work 
assignment (WS #201) under the Technical Enforcement Support 
(TES) IV contract (EPA #68017351) to perform RCRA Facility 
Assessment (RFA) sampling at Clark Oil, Blue Island 
Refinery, Blue Island, Illinois. Due to the nature of the 
material handled onsite, this work assignment was issued to 
iedntify whether Clark Oil does or does not store or treat 
hazardous waste that is subject to RCRA permitting 
requirements. 

1.2 SITE BACKGROUND 

Clark Oil and Refining Company is located in Blue Island, 
Illinois. It is a typical Oil Refinery with the convential 
process units. The facility is a generator of hazardous 
wastes only. According to information provided by the 
facility all the listed refinery waste streams are recycled 
to the coker unit, except the DAF sludge, which is sent out 
to a RCRA approved hazardous waste landfill. There are two 
storage tanks 35-1 and 35-2. The solids formed in these 
tanks are shipped of site as K052 wastes. 

Clark Oil generates API separator sludge - K051, DAF float -
K049, and leaded tank bottoms - K052. In the refinery all 
the above wastes end up in API separator and in their 
Wastewater Treatment System. The sludge generated in API 
separator is a listed hazardous waste, and any supernatant 
derived form their sludge thickening operation is also a 
hazardous waste due to "derived form" and "mixture" rules. 
A "pit" receives the API separator sludge, from where the 
supernatant is recycled to the API separator, and the sludge 
is pumped to a coker together with the oily skimmings of the 
API separator and pit. 

Clark Oil claims that this acid is neutralized in the 
chemical process itself and therefore they do not generate 
or treat hazardous waste in the Alkyl unit. The facility 
has a spent caustic tank, and several slop oil tanks that 
Clark claims as a continuous operating tanks, not used for 
storage for more than 90 days, therefore not subject to RCRA 
permitting requirements. 

1 





1.3 PROJECT APPROACH 

The RFA work assignment consisted of three tasks. Each of 
these tasks are briefly described below: 

TASK 1: Field Sampling 

Surface water and sludge samples were collected at onsite 
locations to help characterize potential contamination the 
facility. As samples were collected, they were preserved 
according to U.S. EPA procedures which are described in the 
February 10, 1987 Quality Assurance Project Plan for the RFA 
project. All sampling locations were identified by the U.S. 
EPA Primary Contact, Lily Herskovits. 

TASK 2: Sample Shipment 

All samples collected were sent to designated Contract 
Laboratory Program (CLP) Laboratories. Samples collected 
for organics analysis were sent ot S-Cubed in San Diego, 
California. Samples collected for EP Toxicity (Metals), Oil 
and Grease, TSS, and Sulfides analysis were sent to Centex 
Analytical Services in Salem, Virginia. Standard U.S. EPA 
sample handling protocols were followed for sample 
preservation, packaging and shipment. 

TASK 3: Sampling Report 

This written report is being submitted to the U.S. EPA upon 
completion of the sampling activities. 

2 





2.1 INTRODUCTION 

SECTION 2 
FIELD ACTIVITIES 

On December 2, 3 and 4, M&E representatives Bob Schoepke, 
Margaret Murdock and Gary Kruger collected a total of 18 
onsite surface water samples at the Clark Oil, Blue Island 
Refinery, Blue Island, Illinois (See Table 1 and Figure 
1). Access to the site and all sampling locations was 
obtained by the U.S. EPA Primary Contact Dr. Lily 
Herskovitz. All sampling depths and parameter analyses 
requested were finalized onsite by Dr. Herskovitz. 

Prior to sampling, Mr. Tom Freily, of Clark Blue Island 
Refinery, requested split samples from all proposed sampling 
locations. Clark Oil also requested that M&E supply the 
sample bottles. M&E representatives informed Clark Oil that 
this would not be possible. The request for sample 
splitting was agreed to by Dr. Herskovitz of the U.S. EPA 
and M&E. 

On the morning of December 2, 1987, John Bermbem, Tom Freily 
and Stafford Jacques of Clark Oil, Dr. Lily Herskovitz of 
the U.S. EPA and the M&E representatives met to discuss 
sampling plans and locations. 

During the course of the meeting and a visual inspection of 
the facility, it was decided that water samples would be 
collected at the influent pipe to the API Separator, Tank 
63, and the acid neutralization tank (also called the 
caustic tank). In addition, sludge samples would be 
collected form the bottom of the API separator and the 
bottom of the DAF sump. Composite samples from all 
locations would be collected three times daily on 12-2-87, 
12-3-87, and 12-4-87. 

Clark Oil requested that samples taken from tank 603 and the 
acid neutralization tank be collected by Clark Oil Operators 
for safety reasons. This request was agreed to by Dr. 
Herskovitz and the M&E representatives. 

2.2 FIELD INVESTIGATION 

2.2.1 Surface Water Samples 

Three composite surface water samples were collected on 
December 2, 3 and 4 1987. Composite samples were collected 
form an influent pipe to the API separator, tank 63, and the 
acid neutralization tank. 

3 





API separator influent samples S72, S64, and S59 were 
collected by opening a valve on the influent pipe and 
filling the bottles directly from the valve. The bottles 
were filled to one-third capacity during each sampling event 
during the day. At the end of the day, the sample bottles 
would contain a daily composite sample. Samples for 
volatile organic analysis were filled at the end of each day 
from a daily composite sample. 

A triple volume of surface water was collected at this 
location to be used as matrix spike and matrix spike 
duplicate {per instructions on U.S. EPA form 2075-7 {8-87)). 

API separator return flow samples S60 was collected form 
Tank 63 on December 2, 1987. Samples S65 and S73 were 
collected the following two days from tank 65. The samples 
from both tanks were collected by directly filling the 
sample bottles form a valve on the tank. All API separator 
return flow samples were collected by a Clark Oil operator 
under M&~ representative supervision. The samples were 
composited in the same manner as the API separator influent 
samples. 

Caustic tank samples S61, S66, and S74 were collected by 
opening a valve and directly filling the sample bottles. 
All caustic tank were collected by a Clark Oil operator 
under M&E representative supervision. The samples were 
composited in the same manner as the API separator influent 
and return flow samples. 

Field blanks S69, S70, and S71 were collected each day by 
directly filling the sample bottles with distilled water. 

The water samples from the caustic tank and the field blanks 
were submitted for full HSL organics analysis only. The 
water samples from the API separator influent and return 
flow were submitted for full HSL organics, TSS, sulfides, 
oil and grease analysis were preserved with sulfuric acid to 
a pH ( 2. Samples for sulfide analysis were preserved with 
40 drops of 2N zinc acetate and sodium hydroxide to a pH 
of ) 9. All water samples were iced to 4°C. 

2.2.2 Sludge Samples 

Two composite sludge samples were collected each day. The 
samples were composited in the same manner as the water 
samples. 

The API separator sludge samples S62, S67, and S75 were 
collected from the bottom of the separator using a long
handled stainless steel ladle. The samples were poured 
directly form the ladle into the sample containers. 
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A double volume of sludge was collected on December 3, 1987 
at this location to be used as a matrix spike (per 
instructions on u.s. EPA form 207S-7 (8-87)). 

The DAF sump sludge samples 563, S68 and S76 were collected 
form the sump bottom in the same manner as the separator 
sludge samples. The last third of sample S63 was collected 
from the overhead conical bottom tank per Dr. Herskovitz 
request. 

All sludge samples were submitted for EP - Toxicity metals 
analysis. 

All equipment used in sample collection was decontaminated 
after each use. Equipment decontamination consisted of an 
Alconox soap wash, a distilled water rinse and an 
isopropanol rinse. All equipment was allowed to air dry. 
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STATION 

S72 

S64 

559 

S60 

S65 

S73 

S61 

S66 

S74 

S62 

S67 

S63 

S68 

S76 

S69 

570 

S7l 

TABLE 1 

SAMPLE LOCATIONS 

DESCRIPTION 

API Separator Influent Water, 12-2-87 

API Separator Influent Water, 12-3-87 

API Separator Influent Water, 12-4-87 

API Separator Return Flow Water, Tank 63, 12-2-87 

API Separator Return flow Water, Tank 65, 12-3-87 

API Separator Return Flow Water, Tank 65, 12-4-87 

Acid Neutralization/Caustic Tank Water, 12-2-87 

Acid Neutralization/Caustic Tank Water, 12-3-87 

Acid Neutralization/Caustic Tank Water, 12-4-87 

API Separator Bottom Sludge, 12-2-87 

API Separator Bottom Sludge, 12-4-87 

DAF Sump Sludge and Overhead Conical Bottom Tank, 
12-2-87 

DAF Sump Sludge, 12-4-87 

DAF Sump Sludge, 12-4-87 

Field Blank, 12-2-87 

Field Blank, 12-3-87 

Field Blank, 12-4-87 

6 





I 

'rz:.;rrnro ~ 

PLOT PLAN, CLARK OIL, BLUE ISLAND, ll from -u.S. EPA, ACRA PART 8 APPLICATION 

OAF SUMP SWDGE' 

•563, 12/2/87, eludge, 
lnc:ludoe eludge from overhead equalization 

.sea, 12/3/87, sludge 

•878, 12/4/87, eludge 

~ 
w 

" z 

"' 
"' 0 
~ 
~ 

z 

"' => .... 
w 

"' "' 0 
~ 
"' < 
~ 
w 

"' ;;: 
< 

.! ~ 
; ~ 
,.:,..: 
~~ 

!!! 
~~ 
.,;..; 
w .... 

"'"' 

FIGURE 1 

M 
w 

" z 

"' " 0 
~ 
~ 

z 
"' => .... 
w • "' .. 
"' • 0 ,: 
~ "' "' N < 
~ ;;, 
w -"' 0 
.~ "' "' . 

·, 

" N 

~ 
•?O 

NEUTRALIZATION/CAUSTIC, ALKY UNIT 

•861, 12/2/87, wetar 

•566, 12/3/87, walet 

•874, 12/4/87, water 

SEPARATOR INFWENT, TANK 59 • 872, 12/2/87, water 
"884, 12/3/87, water 
fl$~9, 1.214187, water 

API SEPARATOR BOTTOM SWOGE. •882, 12/2/87, eludge 
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FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
influent, 12-4-87, collected from API separator 1nfluent p1pe. 

Field Sample Number: .:S:c5:..;9:._ ______________________ _ 

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
----------~~--------------

Suspected Composition, Including Concentrations (if known): -----

Sampling Methodology: The sample was collected directly from a 
valve on the influent pipe. The bottles were filled to 1/3 
capacity three t1mes da1ly. 

Date and Time of Collection: 12-4-87; 0920, 1200 and 1500 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representative. U.S. EPA samples sh1pped to CLP on 12 4 87. 
Requested analysis for HSL organics, VOAs, Oil and grease, 
sulfides, EP-toxicity and TSS. Oil and grease sample was 
preserved to pH < 2.0 w1th H2so 4 . Sulf1de sample was preserved 
with 2N zinc acetate and NaOH to a pH ) 9.0. 

NAME (Printed): Robert Schoepke 
~~~~~~~--------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator return 
flow, 12-2-87 sample collected from tank 63. 

Field Sample Number: S60 
~~--------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K05l, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
~~~~~--------------

Suspected Composition, Including Concentrations (if known): ------

Sampling Methodology: Sample was collected from a valve in the 
middle of tank 63 by a Clark Oil operator under M&E 
superv1s1on. The bottles were f1lled to l/3 capac1ty three t1mes 
daily. TI1e composite sample was collected at 1145, 1430 and 
1615. 

Date and Time of Collection: 12-2-87, 1145, 1430 and 1615 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12-2-87. 
Requested analys1s for full HSL organ1cs, 011 and grease, TSS 
sulfides and EP toxicity (metals). The oil and grease sample was 
preserved w1th H2 so~ to a pH < 2. The sulf1de sample was 
preserved with 2N z1nc acetate and NaOH to a pH ) 9. 

NAME (Printed): ~R=o~b~e~r~t~=S~c~h~o~e~p~k~e~-----------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: Caustic tank, 
12-2-87 sample collected from acid neutralization tank. 

Field Sample Number: ~S~6~l~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K05l, DAF float - K049 and 
leaded tank bottoms K052. 

Process (if known) Producing Waste: -=0-=i:.::l=--R=e-=f:.::i:.::n:.::l:.::'n=g _________ _ 

Suspected Composition, Including Concentrations (if known): ______ _ 

Sampling Methodology: Sample was collected from a valve in the 
neutralization tank by the Clark 011 operator under M&E 
supervision. The bottles were filled to l/3 capacity three times 
da1ly. The compos1te sample was collected at 1115, 1415 and 
1605. 

Date and Time of Collection: 12-2-87, 1115, 1415, 1605 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12-2-87. 
requested analys1s for full HSL organ1cs. 

NAME (Printed): -=R~o~b:.::e:.::r~t=-S~c~h=o.=e£p_:k:.::e:_ __________________________________ _ 

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
sludge, 12-2-87 sample collected from bottom of API separator. 

Field Sample Number: c:S=-6=-2=------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid in the HF Alkylation un1t are 
hazardous wastes that requ1re a RCRA perm1t. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms K052. 

Process (if known) Producing Waste: Oil Refining 
~--~--~~----------------

Suspected Composition, Including Concentrations (if known): ------

Sampling Methodology: Sample was collected from the bottom of 
the API separator using a long handled sta1nless steel ladle. 
The bottles were f1lled to 1/3 capacity three times daily. The 
compos1te sample was collected at 1120, 1430 and 1605. 

Date and Time of Collection: 12-2-87, 1120, 1430 and 1605 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12 2 87. 
Requested analysis for EP toxicity (metals). 

NAME (Printed): Robert Schoepke 
~~~~~~~~~--------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: DAF sump sludge, 
12-2-87 sample collected from the bottom of the DAF sump. 

Field Sample Number: ~S~6~3~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid in the HF Alkylation unit are 
hazardous wastes that requ1re a RCR_I\ perm1 t. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - KO 2. 

Pro c e s s ( i f known ) Prod u c in g Wa s t e : .::O.::i:.::l:._::.:R=e-=f:..:i:.:n.:.-1::.. n=g,___ _____________ _ 

suspected Composition, Including Concentrations (if known): ______ _ 

Sampling Methodology: The sample was collected from 
of the DAF sump using a long-handled sta1nless steel 
bottle was filled to l/3 capacity three t1mes daily. 
was composited at 1125, 1435 and 1615. 

the bottom 
ladle. The 

The sample 

Date and Time of Collection: 12-2-87, 1125, 1435 and 1615 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12-2-87 
requested analysis for EP toxicity (metals). 

NAME ( P r i n ted ) : -=R:.;;:o:..:b:...e:.:r=-t"-=S-=c.::.:h.::o--=e'-"p'-'-k-'-e=------------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
influent, 12-3-87, sample collected from API separator influent 
p1pe. 

Field Sample Number: S64 
~~--------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that requ1re a RCRA perm1t. 

Process ( i f known ) Producing Waste : -=0-=i:..:l=--R=e-=f:..:i:..:n:::l:::. n=g _________ _ 

Suspected Composition, Including Concentrations (if known): ___ _ 

Sampling Methodology: The sample was collected directly from a 
valve on the influent p1pe. The sample bottles were f1lled to 
1/3 capac1ty, three times daily. The compos1te sample was 
collected at 0930, 1145 and 1510. 

Date and Time of Collection: 12-3-87, 0930, 1145 and 1510 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12-3-87. 
Requested analysis for full HSL organics, oil and grease, TSS, 

preserved with 2N z1nc acetate and NaOH to a pH ) 9. 

NAME (Printed): Robert Schoepke 
~----~~--~----------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator return 

flow, 12-3-87 sample collected from tank 65. 

Field Sample Number: S65 
~~---------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that requ1re a RCRA perm1t. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - KO 2. 

Process ( i f known ) Producing Waste : .::Oc::i:.:l:._R=e.:::f:.:i:.:n:cl:c. n=g _________ _ 

Suspected Composition, Including Concentrations (if known): ---

Sampling Methodology: Sample was collected from a valve in the 
middle of tank 65 by a Clark 011 operator under M&E 
supervision. The bottles were filled to 1/3 capacity three times 
daily. The compos1te sample was collected at 0950, 1205 and 
1510. 

Date and Time of Collection: 12-3-87, 0950, 1205 and 1510 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples shipped to CLP on 12-3-87. 
Requested analysis for full HSL organics, oil and grease, TSS, 
sulf1des and EP tox1c1ty (metals). The oil and grease sample was 
preserved with H2

so 4 to a pH of <. 2. 

NAME ( Pr in ted ) : .::.R.:::o::..:b::ce::cr::..::::t--.:::S.:::cc.:ch::o:.:e:..;p::..:kc.:ce=--------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: Caustic tank, 
12-3-87. Sample collected from acid neutralization tank. 

Field Sample Number: S66 
~-----------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
~~~~~~----------------

Suspected Composition, Including Concentrations (if known): ______ _ 

Sampling Methodology: Sample was collected from a valve in the 
neutralization tank by a Clark 011 operator under M&E 
superv1s1on. The bottles were f1lled to 1/3 capac1ty three t1mes 
da1ly. The compos1te sample was collected at 0940, 1200 and 
1520. 

Date and Time of Collection: 12-3-87, 0940, 1200 and 1520 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12 3-87. 
Requested analysis for full HSL organics. 

NAME (Printed): ~R~o~b~e~r~t-=S~c~h~o~e~p~k~e=-------------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
sludge, 12-3-87. Sample collected from bottom of API separator. 

Field Sample Number: -=S:..:6:_7:__ ______________________ _ 

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid in the HF Alkylation unit are 
hazardous wastes that requ1re a RCRA perm1t. 

Type of Waste: API separator sludge - KOSI, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
----------~~--------------

Suspected Composition, Including Concentrations (if known): 
-----

Sampling Methodology: Sample was collected from the bottom of 
The API separator using a long-handled stainless steel ladle. 
The bottle was f1lled to l/3 capacity, three times daily. The 
compos1te sample was collected at 0940, 1150 and 1515. 

Date and Time of Collection: 12-3-87, 0940, 1150 and 1515 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12 3 87. 
Requested analysis for EP toxicity (metals). 

NAME (Printed): Robert Schoepke 
~~~~~~~~-------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: DAF sump sludge, 
12-3-87 sample collected from the bottom of the DAF sump. 

Field Sample Number : .::S:.:6:.:8::__ ______________________ _ 

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K05l, DAF float - K049 and 
leaded tank bottoms - K 

Process (if known) Producing Waste: Oil Refining 
~~~--~~----------------

Suspected Composition, Including Concentrations (if known): -----

Sampling Methodology: The sample was collected from the bottom 
of the DAF sump using a long handled stainless steel ladle. The 
sample bottle was f1Iled to 1/3 capac1ty, three t1mes dally. The 
sample was composited at 0950, 1155 and 1520. 

Date and Time of Collection: 12-3-87, 0950, 1155 and 1520 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12-3-81. 
Requested analysis for EP toxicity (metals). 

NAME ( Printed ) : ..:R:..::o:.::b=-e=-r=-t:::_-=S-=cc:.:h:.:o:.:e:..P:..:k_:_e=-------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: Field blank 
collected near API separator. 

Field Sample Number: ~S~6~9~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Aikylat1on un1t are 
hazardous wastes that requ1re a RCRA perm1t. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - KO 2. 

Process ( i f known ) Producing Waste : .::O:.:i::l:_~R:::e:.:f:.:i::..:n=i~nc:;;gc._ __________ _ 

Suspected Composition, Including Concentrations (if known): ____ _ 

Sampling Methodology: Filled sample bottles directly from 
distilled water bottle. 

Date and Time of Collection: 12-2-87, 1500 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP on 12-2-87. 
Requested analysis for full HSL organics. 

NAME (Printed): Robert Schoepke 
~~~~~~~~--------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: Field Blank, 
12-3-87, collected near the API separator. 

Field Sample Number: ..:S:...7:...0=-------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid 1n the HF Alkylat1on unit are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
~~~~~~----------------

Suspected Composition, Including Concentrations (if known): ------

Sampling Methodology: Filled sample bottles directly from the 
distilled water bottle. The held blank was preserved 1n the 
same manner as the samples. 

Date and Time of Collection: 12-3-87; 1000 
~~~~~~-----------------

Results of any Field Measurements Made: 

Observations and Comments: This sample was not split with Clark 
Oil representatives. U.S. EPA samples were sh1pped to CLP labs 
on 12-3-87. Requested analysis for HSL organics and VOAs. 

NAME ( Pr in ted) : _:R.:.::o~b=-e=-r=-t-'--=S-=ccch:..:o:..:e'-'p'-'k-=-e=--------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
influent, 12-2-87, collected from API separator influent pipe. 

Field Sample Number: ~S~7~1~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid in the HF Alkylation unit are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K05l, DAF float - K049 and 
leaded tank bottoms K052. 

Process (if known) Producing Waste: Oil Refining 
~~------~----------------

Suspected Composition, Including Concentrations (if known): ------

Sampling Methodology: The sample was collected directly from a 
value on the influent pipe. The bottles were filled to l/3 
capacity, three t1mes da1ly. The compos1te sample was collected 
at 1115, 1420 and 1600. 

Date and Time of Collection: 12-2-87, 1115, 1420 and 1600 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples were sh1pped to CLP labs on 
12-2-87. Requested analysis for full HSL organics, oil and 
grease, sulf1des, total suspended sol1ds and EP tox1c1ty. The 
oil and grease sample was preserved with H2so4 to a pH ( 2. The 
sulfide sample was preserved with 2N zinc acetate and NaOH to a 
pH > 9. 

NAME (Printed): Robert Schoepke 
~~~~~~~~--------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
influent, 12-2-87, collected from API separator influent pipe. 

Field Sample Number: ~S~7~2~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on unit are 
hazardous wastes that requ1re a RCRA perm1t. 

Type of Waste: API separator sludge - K05l, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
----~----~----------------

Suspected Composition, Including Concentrations (if known): ______ _ 

Sampling Methodology: The sample was collected directly from a 
value on the influent pipe. The bottles were filled to l/3 
capac1ty, three t1mes da1ly. The compos1te sample was collected 
at 1115, 1420 and 1600. 

Date and Time of Collection: 12-2-87, 1115, 1420 and 1600 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples were sh1pped to CLP labs on 
12 2-87. Requested analys1s for full HSL organ1cs, 011 and 
grease, sulfides, total suspended solids and EP toxicity. The 
oil and grease sample was preserved w1th H2so4 to a pH < 2. The 
sulfide sample was preserved with 2N zinc acetate and NaOH to a 
pH 9. 

NAME (Printed): ~R~o~b~e~r~t~S~ch __ o~e~p~k~e~-----------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator return 
flow, 12-4-87, collected at tank 65. 

Field Sample Number: S73 
~~--------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acld ln the HF Alkylatlon unlt are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms K052. 

Process (if known) Producing Waste: ~O~i~l~R~e~f~i~n~l~·n~g __________________ _ 

Suspected Composition, Including Concentrations (if known): ------

Sampling Methodology: The sample was collected directly from a 
valve on tank 65 by a Clark Oll operator under M&E supervlslon. 
The bottles were filled to 1/3 capacity three times daily. 

Date and Time of Collection: 12-4-87; 0910, 1210 and 1500 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples shlpped to CLP on 12-4-87. 
Requested analysis for HSL organics, VOAs, Oil and grease. 
Sulfldes, EP-toxlclty and TSS. Oll and grease sample was 
presented to pH < 2.0 with H2so4 • Sulflde samples was preserved 
with 2N zinc acetate and NaOH to a pH > 9.0. 

NAME (Printed): Robert Schoepke 
------~----~----------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: Caustic tank, 12-4-
87 sample collected from acid neutralization tank. 

Field Sample Number: ~S~7~4~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent ac1d 1n the HF Alkylat1on un1t are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge- K05l, DAF float - K049 and 
leaded tank bottoms - K052. 

Process (if known) Producing Waste: Oil Refining 
~~~~~~------------

Suspected Composition, Including Concentrations (if known): ______ _ 

Sampling Methodology: Sample collected from a valve on the 
caustic tank by a Clark 01l operator under M&E superv1s1on. The 
sample jars were f1lled to l/3 capacity three times dally. 

Date and Time of Collection: 12-4-87; 0925, 1200 and 1510 

Results of any Field Measurements Made: 

Observations and Comments: 
representatives. U.S. EPA 
Requested analysis for HSL 

Samples were split with Clark Oil 
samples shipped to CLP on 12-4-87. 
organics and VOAs. 

NAME ( Pr in ted ) : .:R:.:o:.:b:..e:..r::...::t_:::S.:c:.::h:.:o:.:e::.<p"-'k:.::e=------------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: API separator 
sludge, 12-4-87, collected from the bottom of the API separator. 

Field Sample Number: ~S~7~5~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid In the HF Alkylation unit are 
hazardous wastes that require a RCRA permit. 

Type of Waste: API separator sludge - K051, DAF float - K049 and 
leaded tank bottoms - K052. 

Pr oc e s s ( i f known ) Producing Waste : .::.O.::.i:;;l::_:::R:::e.::.f:;;i:..:n_:_I=-· ::n2g,__ _________ _ 

Suspected Composition, Including Concentrations (if known): ______ _ 

Sampling Methodology: Sludge sample was collected from the 
bottom of the API separator using a long-handled stainless steel 
ladle. The sample was poured directly into the sample jar. The 
jar was filled with 1/3 of its capacity three times daily. 

Date and Time of Collection: 12-4-87; 0925, 1205 and 1505 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. u.s. EPA samples shipped to CLP on 12-4-87. 
Requested analysis for EP toxicity. 

NAME (Printed): Robert Schoepke 
~~--~--~~----------------------------------

Signature: 





FIELD LOG SHEET 

Facility Name: Clark Oil, Blue Island Refinery 

Facility Address: P.O. Box 297 Blue Island, IL 60406 

Location and Description of Sampling Point: DAF sludge, 12-4-87, 
collected from the DAF sump. 

Field Sample Number: ~S~7~6~-------------------------------------------

Purpose of Sampling: To determine if the return water to the API 
separator and the spent acid 1n the HF Alkylation un1t are 
hazardous wastes that requ1re a RCRA perm1t. 

Type of Waste: API separator sludge - K05l, DAF float - K049 and 
leaded tank bottoms - K052. 

Pr oce s s ( i f known } Producing Waste : _:O:..:i:.:l=-.::cR:.=e:..:f:.:i:..:n=i::.:nc;gc_ ________ _ 

Suspected Composition, Including Concentrations (if known}: 
---

Sampling Methodology: Sludge sample was collected from the 
bottom of the sump with a long-handled sta1nless steel ladle. 
The sample was poured directly into the sample jar. The jar was 
filled with l/3 of 1ts capac1ty three times daily. 

Date and Time of Collection: 12-4-87; 0930, 1210 and 1510 

Results of any Field Measurements Made: 

Observations and Comments: Samples were split with Clark Oil 
representatives. U.S. EPA samples sh1pped to CLP labs on 

12-4-87. Requested analysis for EP toxicity. 

NAME (Printed}: Robert Schoepke 
~--~~~~-----------------

Signature: 
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APPENDIX D 

SAS Packing Lists 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office 
P.O. Box 818 - Alexandria, Virginia 22313 
Phone: 703/557-2490 - FTS/557-2490 

Sampling Office: 
y 

Sampling Contact: 

RQI\feT ScHOEt:d 
(name) 

(:SIZ-) 12S-09uo 
(phone) 

Sample 
Numbers 

I. 3S04 fOI 

2. 3SD4 E.. OZ.. 
3. 

~-

5. 

6. 

7. 350 if FD3 
8. 350L/c-O'/ 
9. 

SPECIAL ANALYTICAL SERVICE 

PACKING LIST 

Sampling Date(s): Ship To: 

lz..{z-187 Ct..~~.: ANA•'{TlU' .... ~K.es 

Date Shipped: .Zibo !rJM~IFla.. fX_ . 

12/Z/81 S<t~~ I VA l41S3 

Site Name/Code: 

Attn: SuZAr.! s~ 

Sample Description 
i.e., Analysis, Matrix, Concentration 

88:rGOIS1-Z.' API $er41r1Ht>~. INPL.vErl;" 

Fne ISS ± SJLFtO:!S 

I 

SAS Number 

3504 E 

For Lab Use Only 

Date Samples Rec'd: 

Received By: 

Sample Condition on 
Receipt at Lab 

a ~ 1 o. Low 1.-Rw I (!.A1.11t144'1fc1A ~lvzqes. t'-" . -11. : :s 
g· 12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

7 

For Lab Use Only 

White- SMO Copy, Yellow- Region Copy, Pink- Lab Copy for return to SMO, Gold- Lab Copy 

&Ji .Jb!itLE£2£ 212 it Kll. 2 , ll r 





U.S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office 

SAS Number 

3504 E o.o. Box 818 - Alexandria, Virginia 22313 
hone: 703/557-2490 - FTS/557-2490 

Sampling Office: 

"Jl-
Sampling Contact: 

KJBF"1 :SCHoEPKE. 
name) 

(:1iZ.) t-2.6-0900 
(phone) 

Sample 
Numbers 

I. 350'-IE 01_ 
2. "3 6 o ':J_r-o J. 
3. 

'1. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

"'0. 

SPECIAL ANALYTICAL SERVICE 

PACKING LIST 

Sampling Date(s): Ship To: 

11-- L 1- Ls 1 {!EN (E{!_ ANAlj TNI'iL 

Date Shipped: 
s 872 tiJ t!f.5 

t~/d-/<6'7 J./!10 fn d 1$1-i m! d t.-1 tlf!.. 
• 

~1k1n, VA- {)t/ !53 
Site Name/Code: 

Attn: 

51};/111 '> /ft2 f{1 RD 

For Lab Use Only 

Date Samples Rec'd: 

Received By: 

Sample Description Sample Condition on 
i.e., Analysis, Matrix, Concentration Receipt at Lab 

"3?I:ff:=OI 57?. /H?L 5ep~t~qlotz. :CnRven+ _____ _ 
S S :Jr;-o; 5(;:0 ,Afi:L~epuqicg_ Rd<-Pvfwtv _____ _ 

, 

For Lab Use Only 

White- SMO Copy, Yellow- Region Copy, Pink- Lab Copy for return to SMO, Gold- Lab Copy 
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• 

j 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office 
P.O. Box 818 - Alexandria, Virginia 22313 
Phone: 703/557-2490 - FTS/557-2490 

SPECIAL ANALYTICAL SERVICE 

PACKING LIST 

Sampling Office: Sampling Date(s): Ship To: 
J[ 12-bLaz f!.li711TR Mlft-jTiflAt:-

S/:f!<Wr!.PS. 
Sampling Contact: Date ShiP.ped: 

~!li>O :J:!>'d~lf2;J ,!J,e;v.e. 
!ZoGUT YHuEPI<.£ I :.:l b /8 '7 

~lfUII1;11A- d..i./153 (name) 
Site Name/Code: 

(J1lJ 'J-lB- o9oo Attn: 
(phone) ~vs/1-tl 5/ff P/-H< D 

Sample 
Numbers 

1. 350ifFr2! 
2. 350'/FO~ 
3. 

4. 

5. 
6. 

7. 35CtfECJ3 
8. 35CtfEOL/ 
9. 

10. 

11. 
12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

SAS Number 

3504 £ 

For Lab Use Only 

Date Samples Rec'd: 

Received By: 

Sample Condition on 
Receipt at Lab 

For Lab Use Only 

White- SMO Copy, Yellow- Region Copy, Pink- Lab Copy for return to SMO, Gold- Lab Copy 

~MZ.J£1£. c _az PG_U.>JPtt£ iA 3$ f _@.,.J 





U.S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office 
P.O. Box 818 - Alexandria, Virginia 22313 
Phone: 703/557-2490 - FTS/557-2490 

Sampling Office: 

y_ 

Sampling Contact: 

£.D[!,f.(T ~[!Dft.c£ 
(name 

(J,z..) J-28-0900 
(phone) 

Sample 
Numbers 

!. 3504. E Oi 
2. ]5 04- e, 01.. 
3. _____ _ 

4. --------------
5. _____ _ 

6. _____ _ 

7. --------------
8. _____ _ 

9. 3'1DqfQ 1 
10. 3<;Q4 £04-

11. -----------
12. _____ _ 

13.-------
14. _____ _ 

15. ______ _ 

16. ______ _ 

17. 
------

18.-------
19. _____ _ 

'l. 

SPECIAL ANALYTICAL SERVICE 

PACKING LIST 

Sampling Date(s): Ship To: 

it-l4- L61 0 Gr-tre:c. /iMz..rr~e~~,.. ~v~. 
Date Shipped: J_./i,O 1~-JOJ>iftl~~.- Pr .. Ht 

I7)A LBl ~ VAl .241$3 
Site Name/Code: 

Attn:$~ Stf£f'Wl 

Sample Description 
i.e., Analysis, Matrix, Concentration 

86 .T &0 I S 7 3 - 4Pi ((_erve.tl Pt.N..J 

. 1 ; 

ee · Tl.?'L a..-J- I s.s . 

SASNumber 

3504 E. 

For Lab Use Only 

Date Samples Rec'd: 

Received By: 

Sample Condition on 
Receipt at Lab 

For Lab Use Only 

White- SMO Copy, Yellow- Region Copy, Pink- Lab Copy for return to SMO, Gold- Lab Copy 




